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iABSTRACT •
T his th e s i s  c o n s id e rs  the f a c t  t h a t ,  in  s p i te  o f  th e  c o n s id e ra b le  
developm ents in  e d u c a tio n a l techno logy  in  re c e n t y e a r s ,  v e ry  l i t t l e  o f  
the  te ach in g  o f  sc ien ce  in  secondary  sch o o ls  in  t h i s  c o u n try  c a te r s  f o r  
the wide d if f e r e n c e s  in  a b i l i t y  and le a rn in g  s ty le  o f  in d iv id u a l  s tu d e n ts .  
Even in  th e  s ix th  form where more in d iv id u a l iz a t io n  cou ld  re a so n ab ly  be 
e x p ec ted , A -le v e l s y lla b u se s  are  u s u a l ly  covered by groups o f  s tu d e n ts  
moving in  l o c k s t e p ’ w ith  ‘ch a lk  and t a l k 1 th e  p redom inant method o f  
in s t r u c t io n .
The re s e a rc h  d e sc rib e d  h e re in  was an a ttem p t to  in v e s t ig a te  how a 
l im i te d  amount o f in d iv id u a liz e d  le a rn in g  m ight be in tro d u c e d  in to  the  
teach in g  o f  s ix th  form sc ie n c e . The le a rn in g  system  which was d ev ised  
was a  co m p ara tiv e ly  simple one; th i s  was p a r t l y  due to  la ck  o f  a v a ila b le  
re so u rc e s  during  a tim e o f f in a n c ia l  r e s t r a i n t ,  b u t was a lso  a  m a tte r  o f 
cho ice by the r e s e a rc h e r  s in ce  i t  was f e l t  to  be v a lu a b le  to  see what 
co u ld  be done by a p r a c t is in g  te a c h e r  w ith o u t secondment o r  any s p e c ia l  
a s s is ta n c e .
The d i s t in c t io n  between independen t and in d iv id u a liz e d  le a r n in g - i s  
f i r s t  em phasised and the l i t e r a t u r e  o f  th e  r a t io n a le  fo r  each  o f  them 
d isc u sse d . A rev iew  o f  independen t le a rn in g  in  p r a c t ic e  th en  fo llo w s ; 
e v a lu a tio n  methods a re  review ed and rea so n s  fo r  ad o p tin g  ‘i l lu m in a tiv e *  
e v a lu a tio n  c o n sid e re d .
The le a rn in g  system used i s  ex p la in ed  and the  two t r i a l s  d e sc r ib e d . 
The f i r s t  was la r g e ly  e x p lo ra to ry  -  a  f e a s i b i l i t y  t r i a l  -  b u t the second 
was f u l l - s c a l e  in c lu d in g  a n a ly s is  o f  d a ta  and the  u se  o f  a  q u e s tio n n a ire  
to  ex p lo re  the  s u b je c tiv e  o p in io n s  o f  th e  s tu d e n ts . The main r e s u l t s  to  
emerge w ere :
(a )  n o t o n ly  i s  i t  p o s s ib le  to  co v er p a r t  o f  an  A - le v e l s y lla b u s
in  t h i s  way h u t th e re  a re  a ls o  s e v e ra l  ’sp in -o ff*  ad v an tag es, e .g .  
developm ent o f  s tu d e n ts ' a b i l i t y  to  le a r n  in d ep en d en tly ;
(D) the  s tu d e n ts  a lm ost unanim ously approved o f  th e  u se  o f  such 
a  system  f o r  p a r t  o f  t h e i r  A -le v e l co u rse ;
(c )  the  changes in  the  te a c h e r ’s ro le  were c o n s id e ra b le  b u t 
q u ite -a c c e p ta b le .
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CHAPTER 1
INTRODUCTION
There a re  a  number o f  re a so n s , pedagogic and p rag m a tic , f o r  the 
re c e n t in c re a se  in  th e  i n t e r e s t  in  independen t le a rn in g  in  schoo ls.
Before co n sid e rin g  th e s e , i t  i s  im p o rtan t to  make the d i s t in c t io n  
between the  term s ’’independent*1 and ’’in d iv id u a l iz e d ” , s in ce  confusion  
between them abounds in  the l i t e r a t u r e .  Indeed some w r i te r s  have 
reg a rd ed  them as synonymous^e.g. K euscher (1967) ,  whose p le a  fo r  
independence i s  e n t i t l e d  ’’Why in d iv id u a liz e  in s t r u c t io n ? ” , Taylor 
(1971, 1972) in  a l l  the  ’’R esources fo r  L earn ing" p u b l ic a t io n s ,  and 
Green (197&) whose r a t io n a le  f o r  independen t le a rn in g  in  sc ience  i s  
based on th e  advan tages o f  in d iv id u a l iz a t io n .
In  the fo llo w in g , I  th e re fo re  d e f in e : (a )  Independent le a rn in g
as  t h a t  in  which the  s tu d e n t le a rn s  w ith  l e s s  d i r e c t  c o n tro l  by a 
te a c h e r  than  in  th e  t r a d i t i o n a l  le s s o n / le c tu r e  s i tu a t io n ;  (b) I n d iv i ­
d u a liz e d  le a rn in g  as t h a t  in  which the  in s t r u c t io n  i s  t a i l o r e d  to  the 
in d iv id u a l  s tu d e n t’s needs more than  in  th e  t r a d i t i o n a l  s i tu a t io n .
There a re  o f  course  deg rees o f  independence and in d iv id u a l iz a t io n ,  b u t 
the p o in t  i s  t h a t  th e  two co n tin u a  are  q u ite  d i s t i n c t :  - ■ .
Teacher S e lf
d ire c te d «----------  —   .> d ir e c te dIndependence
G en era lised  ✓ v .<r~--------—-~ — ——  ------------------------------ >> in d iv id u a liz e dIn d iv id u a l iz a t io n
Thus any le a rn in g  system can have i t s  le a rn in g  a c t i v i t i e s  a t  any 
p o in t on each continuum e .g .  a dominant p e rs o n a l tu to r  m ight f u l l y  
in d iv id u a liz e  h is  in s t r u c t io n  to h is  p u p i l  w ith o u t a llow ing  him any 
independence in  choice o f  modes o f le a rn in g . C onversely , a s tu d e n t
might be le a rn in g  from a le a rn in g  ’system ’ o r  ’package’ , which i s  h a rd ly
ta i lo r e d  to  h is  in d iv id u a l  needs, b u t h is  le a rn in g  i s  la r g e ly  s e l f -  
d ir e c te d  i . e .  independen t o f  a te a c h e r ’s in f lu e n c e .
The d i s t in c t io n  between the two terras i s  em phasised i f  we th in k  
o f  in d iv id u a l iz a t io n  and independence as quasi-m ath em atica l *c o -o rd in a te s 1 
in  a  tw o-d im ensional continuum.
INDE E3NDENCE 
/V
• C — ^ . D✓
/
i '
, E *
A /\  /
s '
• A "  "  . B
^  INDIVIDUALIZATION
Thus: A  r e p re s e n ts  a s tu d en t undergoing in s t r u c t io n  by a te a c h e r  who
r ig i d ly  determ ines a l l  t h a t  th e  s tu d e n t does (e .g .  d ic ta t in g  n o te s )  
and does n o t v a ry  h is  te ach in g  from s tu d en t to  s tu d e n t .
B re p re s e n ts  a  s tu d en t in  a ‘t u t o r i a l ’ s i tu a t io n  where the 
in s t r u c t io n  p rov ided  i s  g eared  to  h is  p e rso n a l req u irem en ts  b u t 
i s  s t i l l  f u l l y  c o n tro l le d  by th e  te a c h e r .
(5 r e p re s e n ts  a s tu d en t u s in g  a teach in g  ’package’ which i s  n o t  
designed  f o r  him p e rs o n a lly  ( e .g . a com m ercially-produced package). 
A sm all amount o f  in d iv id u a l iz a t io n  i s  p re s e n t  i f  the  s tu d e n t  i s  
ab le  to  co v er the course  a t  h is  own pace i . e .  i t  i s  s e lf -p ro d u c ed  
in d iv id u a l iz a t io n .
D re p re s e n ts  a  s tu d e n t teach ing  h im se lf  in  a co m p le te ly  f r e e  
s i tu a t io n  where he i s  ab le  to  decide f o r  h im se lf which m a te r ia l  he 
u s e s ,  how f a s t  he should-w ork, e t c .  Such a  r e s t r a i n t - f r e e  s i tu a t io  
would, o f  c o u rse , h a rd ly  e v e r  occu r in  school ed u ca tio n  a t  th e  
p re s e n t  tim e.
E i s  a re g io n  in  th e  tw o-dim ensional continuum in  which in d iv id ­
u a l iz a t io n  and independence a re  b o th  invo lved  to some e x te n t .  In
. th is  reg io n  the g re a t  m a jo r ity  o f  methods o f  te ach in g  and
-  3 -
le a rn in g  a re  to  be found, in c lu d in g  those  le a rn in g  system s to  
be d iscu ssed  in  l a t e r  c h a p te rs .
The diagram a lso  i l l u s t r a t e s  why th e  term s ‘independence* and 
‘in d iv id u a liz a t io n *  have become confused . I f  the te a c h e r  w ishes to  
in tro d u ce  some in d iv id u a l iz a t io n  he can on ly  do so by a llow ing  some 
independence f i r s t , i . e .  the  s i tu a t io n  moves along the  l in e  A -  D; thus 
one i s  r a r e ly  p re s e n t  w ith o u t the  o th e r . The u n fo r tu n a te  r e s u l t  i s  t h a t  
th e  d i f f i c u l t i e s  and d isadvan tages a s s o c ia te d  w ith  the in tro d u c tio n  o f  
independen t le a rn in g  (a s  o u tl in e d  l a t e r )  ten d  to  be a s s o c ia te d  a lso  w ith  
an in c re a se  in  in d iv id u a l iz a t io n , d e s ira b le  .though t h i s  c e r t a in ly  would 
be on many grounds (  as i t  i s  hoped the n e x t c h a p te r  makes c l e a r ) .
I t  i s  c e r t a in ly  tru e  th a t  l i t t l e  p ro g re s s  has been made in  
in c re a s in g  in d iv id u a l iz a t io n  in  o u r sch o o ls ; as K euscher (1967) say s , 
n o th in g  i s  more d isc u sse d , y e t  has l e s s  done about i t .  Even in  our 
s ix th  form s where th e  sm a lle r c la s s e s  ought, to  mean g r e a te r  a t t e n t io n  
to  th e  in d iv id u a l ,  th e  predom inant method o f in s t r u c t io n  i s  s t i l l  
‘ch a lk  and t a l k ’ w ith  th e  c la s s  p ro g re ss in g  in  ‘lo c k s te p * . In  C hapter 3> 
some o f  the a tte m p ts  to  break o u t o f  t h i s  a re  d e sc r ib e d , b u t th ey  a re  
r e a l l y  o n ly  the  ‘excep tionsw hich  prove th e  ru le * ; m oreover, th ey  have 
n e a r ly  a l l  been ach ieved  w ith  co n s id e ra b le  a id  f i n a n c ia l ly  o r  in  term s 
o f  secondment tim e.
I t  would th e re fo re  seem to  be v a lu ab le  to  in v e s t ig a te  th e  
in tro d u c tio n  o f  an in d iv id u a l iz e <3/independent le a rn in g  system  in to  a  
s ix th  form c o u rse , accep ting  the severe f in a n c ia l  and o th e r  c o n s t r a in t s  
which e x i s t  in  any case a t  the p re s e n t tim e. The l a t e r  c h a p te rs  o f  th i s  
th e s i s  d e sc r ib e  such an in v e s t ig a t io n .
*- 4 -
CHAPTER 2
INDIVIDUALIZED AND INDEPENDENT IEANNING-: A SURVEY 0? THE LITERATURE
2 .1  INDIVIDUALIZED LEARNING-
I t  has long been th e  aim o f  e d u c a t io n is ts  *to educate  acco rd ing  to  
th e  age, a b i l i t y  and a p ti tu d e  o f th e  studen t*  (G-reen, 1976)° Since th e se  
p e rs o n a l f a c to r s  a re  v e ry  much the  concern  o f  p s y c h o lo g is ts , we look  f i r s t  
to  e d u c a tio n a l psychology f o r  r e s e a rc h  in to  the  m atching o f  in s t r u c t io n  to  
the in d iv id u a l  s tu d e n t .
2 .1 1  The Psychology o f  I n d iv id u a l iz a t io n
Many e d u c a tio n a l p sy c h o lo g is ts  have drawn ou r a t t e n t io n  to  th e  
in d iv id u a l  d if f e r e n c e s  in  le a rn in g  a b i l i t y  and s ty le  p o sse sse d  by s tu d e n ts  
th ey  have a lso  d e lin e a te d  th e  p e rso n a l f a c to r s  which seem to  determ ine the 
a b i l i t y  to  le a r n .  Some o f  th e se  f a c to r s  a re :  i n t e l l ig e n c e ,  m a tu ra tio n ,
a n x ie ty , in tr o v e r s io n ,  p e rso n a l ad ju stm en t, m o tiv a tio n , i n t e r e s t s ,  
p re v io u s  ex p erien ce . De Cecco (19&7) adds o th e rs  o f  a s o c io lo g ic a l  
n a tu re :  fa m ily  background, s o c ia l  c l a s s ,  race and c u l tu r e .  The r e s u l t in g  
p e rso n a l d if f e r e n c e s  in  le a rn in g  a b i l i t y  a re  those  which th e  te a c h e r  
n o t ic e s  and which a re  most im p o rtan t to  him e .g .  le a rn in g  p a ce , le a rn in g  
s t r a te g y ,  a t t e n t io n  span, i n t e r e s t  in  g iven  s u b je c t  m a tte r , p re fe re n c e  
f o r  le a rn in g  th rough  one medium th an  an o th e r , e t c .  (Hooper 1971)• 
U n fo rtu n a te ly  i t  i s  th ese  ’'secondary** d if f e r e n c e s  which a re  to  a la rg e  
e x te n t  d is re g a rd e d  in  th e  c o n v en tio n a l-sc h o o l cu rricu lu m  w ith  i t s  s tan d a rd  
sy lla b u s  coverage , co n v en tio n a l te ach in g  method ( ’chalk  and t a l k ’ ) and 
f ix e d  le n g th  o f  le s s o n , and i t  i s  the  view o f  many e d u c a tio n a l p sy ch o lo ­
g i s t s  t h a t  such a la c k  o f  concern  f o r  in d iv id u a l  le a rn in g  d if f e r e n c e s  
u s u a l ly  has a g r e a te r  e f f e c t  on the  le a rn in g  ach ieved  by a s tu d e n t th an  
any th ing  e l s e .  Gagne (1971) u n d e r lin e s  the f a c t  t h a t  le a rn in g  i s  an 
in d iv id u a l  m a tte r , determ ined  by what the in d iv id u a l  does, and n o t by
what the m a te r ia l  does o r what th e  te a c h e r  does. He allov/s t h a t  some 
p s y c h o lo g is ts  em phasise the  te a c h e r-s tu d e n t in te r a c t io n  and the  ’f i t *  
between a  te a c h e r  and a group o f  le a r n e r s ,  and th a t  much i s  to  be g a in ed  
by study ing  the  a c t i v i t i e s  o f  a  te a c h e r . However, he em phasises the need 
to  beg in  and end w ith  th e  human in d iv id u a l  v/ho i s  the  le a r n e r  i f  we w ish  
to  f in d  o u t about le a rn in g , s in ce  le a rn in g  a c tu a l ly  occu rs  w ith in  the  
le a r n e r ,  in  h is  c e n t r a l  nervous system . He concludes th a t  t h i s  ‘s t ro n g ly  
su g g ests  t h a t  in d iv id u a liz e d  in s t r u c t io n  re p re s e n ts  the ro u te  o f  
e f f i c i e n t  le a r n in g ’; f o r  e f f ic ie n c y ,  th e  in s t r u c t io n  shou ld  be as 
le a rn e r -c e n tr e d  a s  p o s s ib le , c lo s e ly  matched to  the  l e a r n e r ’s in d iv id u a l  
c h a r a c t e r i s t i c s .  Hoy/ to  achieve t h i s  m atching i s ,  o f  c o u rse , the  problem  
v/hat p r a c t i c a l  he lp  does psychology a f fo rd  us in  o u r a ttem p t to  so lve i t ?  
U n fo rtu n a te ly , n o t a g r e a t  d e a l. G-laser (1966) v /r i te s  t h a t  one o f the  
p rim ary  o b s ta c le s  in  the development o f  e d u c a tio n a l s t r u c tu r e s  which 
adap t to  th e  in d iv id u a l  le a r n e r  has been th e  f a c t  th a t  th e  le a rn in g  
th e o r ie s  upon which e d u c a tio n a l p r a c t ic e s  need to be based  have been 
concerned w ith  c a r e f u l ly  c o n tro l le d  ex p erim en ta l s tu d ie s  w hich le a d  to  
the d isco v e ry  o f  g e n e ra l and sim ple laws o f  b eh av io u r, g e n e ra l  and' sim ple 
because, f o r  the most p a r t ,  the  ’n u is a n c e s ’ o f  in d iv id u a l  d if f e r e n c e s  in  
s tu d ie s  o f  le a rn in g  have been h e ld  c o n s ta n t in  o rd e r  to  u n d e rs tan d  the  
fundam ental p ro c e sses  in v o lv ed .
Byrne (1966) goes f u r th e r  and d e p ic ts  a dichotomy in  the  sc ien ce  
o f  psychology between two ’p sy c h o lo g ie s ’ :
(1) E xperim en ta l psychology in  which se a rc h  i s  made f o r  law fu l 
r e la t io n s h ip s  between independent v a r ia b le s  and dependent v a r ia b le s  
( s t im u l i '  and ’re s p o n se s ’) .  ’P sy ch o lo g is ts  a ttem p t to  de term ine  th e  
r e la t io n s h ip s  between resp o n ses  o f  the organism , and th e  e v e n ts  Y/hich 
prompt those  re s p o n s e s .* But in d iv id u a l organism s tend to  d i f f e r
in  the response  which th ey  make; t h i s  has le d  to  the developm ent o f :
(2) C o r re la t io n a l  psychology , which d e a ls  w ith  in d iv id u a l  d if f e r e n c e s .
Cronbach (1957) c o n tr a s ts  th e se  two d is c ip l in e s  v e ry  w e ll. He 
p o in ts  o u t t h a t  in d iv id u a l  d if f e r e n c e s  have been an annoyance r a th e r  
th an  a ch a llen g e  to  th e  ’e x p e r im e n ta l’ p sy c h o lo g is t;  h is  g o a l i s  to  
c o n tro l  b eh av io u r, and v a r ia t io n  w ith in  experim ents i s  u n fo r tu n a te  
p ro o f  t h a t  he has n o t succeeded. Indeed he re le g a te s  in d iv id u a l  
v a r ia t io n  to  ’e r r o r  v a ria n ce * . However, the c o r r e la t io n a l  p sy c h o lo g is t 
i s  d eep ly  concerned w ith  ju s t  th e se  v a r ia b le s  which the experim en ter 
would l ik e  to  be ab le  to  ig n o re . He re g a rd s  in d iv id u a l and group 
v a r ia t io n s  as  im p o rtan t e f f e c t s  o f  b io lo g ic a l  and s o c ia l  c au se s , and 
in v e s t ig a te s  the e f f e c t  o f th e se  v a r ia t io n s  on the  degree o f  a d a p ta tio n  
o f  th e  in d iv id u a l  to  th e  environm ent.
De Cecco (1964) argued th a t  a rapprochem ent between the  two 
p sy ch o lo g ie s  was n e c e ssa ry , su g g estin g  th a t  the  lo n g -s ta n d in g  g u lf  
between th e se  two h ig h ly  re sp e c te d  a re a s  o f  psychology had worked to  
t h e i r  m utual d isad v an tag e . He observed  th a t  the  problem came in to  fo cu s 
when v a rio u s  in v e s t ig a to r s  working in  th e  programmed le a rn in g  f i e l d  „ 
found low c o r r e la t io n s  between post-program m e c r i t e r i o n  m easures and 
c o n v en tio n a l m easures o f g e n e ra l a b i l i t y  and aptitude©  The ex p erim en ta l 
p sy c h o lo g is ts  were fo rc e d  to  th e  c o n c lu s io n  th a t  o th e r  independent 
v a r ia b le s  p re s e n t  ( i . e .  o th e r  in d iv id u a l  d if f e r e n c e s )  were j u s t  as  
im p o rtan t as  those  being  in v e s t ig a te d  and la c k  o f  c o n tro l  o f  th e se  was 
le ad in g  to  n u l l  r e s u l t s .  For s im ila r  re a so n s , nno s ig n i f ic a n t  d i f f e r e n c e ” 
r e s u l t s  p r o l i f e r a t e  in  the  l i t e r a t u r e  o f  re se a rc h  a ttem p tin g  to  compare 
d i f f e r e n t  i n s t r u c t io n a l  methods; in d iv id u a l  c h a r a c te r i s t i c s  o f  the  
le a r n e r s  be ing  used  as  su b je c ts  are  ex trem ely  d i f f i c u l t  to  c o n tro l .
L e ith  ( 1969) p o in ts  o u t th a t  in  h is  re s e a rc h  in to  s t ru c tu re  o f  th e
le a rn in g  ta sk  and achievem ent, u n le s s  d if f e r e n c e s  in  p e r s o n a l i ty  had
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been tak en  in to  accoun t in  th e  e v a lu a tio n , the d i f f e r e n t  methods o f  
p re se n tin g  le a rn in g  ta s k s  would have appeared  to  g ive  the same r e s u l t s .
G eoffrey  Hubbard in  h is  a d d re ss  to  the 1972 Annual Conference o f  the 
A sso c ia tio n  f o r  Programmed L earn ing , s ta t e d  th a t  in  a  r e c e n t  su rvey  o f  
over a thousand re s e a rc h  p ap ers  in  e d u c a tio n a l techno logy , o n ly  tw elve 
were p ro p e r ly  c o n tro l le d  and gave ’s ig n i f ic a n t  d i f f e r e n c e ’ re  s u i t s  (Hubbard, 1972 A
There has in  f a c t  been some p ro g re s s  tow ards a s y n th e s is  in  the  
two p sy ch o lo g ies  during  the  l a s t  two decades. For exam ple, in  19^0,
.Jensen w rote t h a t  b e s id e s  la c k in g  an in s t r u c t io n a l  technology  f o r  coping 
w ith  in d iv id u a l  d if f e r e n c e s  we a lso  lacked  s a t i s f a c to r y  ways o f  f in d in g  
o u t what th e  d if f e r e n c e s  were (De Cecco, 1964); however, in  1972 
Suchett-K aye in d ic a te d  th a t  a l l  the  t r a d i t i o n a l  le a rn in g  v a r ia b le s  
( in t e l l ig e n c e ,  m o tiv a tio n , a n x ie ty , e x tro v e rs io n , and so on) had been 
u sed  as  th e  b a s is  f o r  the in v e s t ig a t io n  o f  in d iv id u a l  d if f e r e n c e s  in  
le a rn in g  ( Suchett-K aye, 1972)° Thus i t  ap p ears  t h a t  some p ro g re s s  has 
been made in  a t  l e a s t  i s o la t in g  th e  im p o rtan t d if fe re n c e  v a r ia b le s .
N e v e rth e le ss , Gronbach (19&7) gave a tim e ly  w arning when he w rote t h a t  
even w ith  th e  s o r t  o f  m u l t i - v a r ia te  te s t in g  a  com puter could  p ro v id e , * 
a d a p ta tio n s  would have to  be b u i l t  up s low ly , on the b a s is  o f  o n ly  a  
few d i f f e r e n t i a l  v a r ia b le s ;  i t  would be a long tim e b efo re  we could  
take in to  accoun t even h a lf-a -d o z e n . He concluded th a t  th e  s tu d y  o f  
in s t r u c t io n a l  methods and in d iv id u a l  d if f e r e n c e s  was going to  be 
ex trem ely  d i f f i c u l t  and f r u s t r a t i n g ;  i t  was even p o s s ib le  t h a t  re se a rc h  
would nev er come up w ith  a s u f f i c i e n t ly  s o l id  s e t  o f  co n c lu s io n s  to  
j u s t i f y  being adopted  in  e d u c a tio n a l p r a c t ic e .
Thus i t  seems th a t  the te a c h e r  who w ishes to  in d iv id u a l iz e  h is  
in s t r u c t io n  can e x p ec t l i t t l e  help  as to th e  b e s t  method o f  doing so
from psychology. He m ight perh ap s  be rem inded o f  W illiam  James* 
dictum  (Jam es, 1939)•  "You make a g re a t  m istake i f  you th in k  th a t  
psycho logy , being  the sc ien ce  o f  the m ind’s lav/s, i s  something from 
which you can deduce d e f in i te  programmes and schemes and methods o f 
in s t r u c t io n  f o r  immediate schoolroom u se . Psychology i s  a scien ce  
and te ac h in g  i s  an a r t ;  and sc ie n c es  n ev er g en era te  a r t  d i r e c t ly  o u t 
o f  th em se lv es . An in te rm e d ia ry  in v e n tiv e  mind must make t h i s  a p p l i ­
c a t io n  by u s in g  i t s  o r i g i n a l i t y . ” Silberm ann (1970) a s s e r t s  t h a t  i t  
i s  indeed  a la rg e  p a r t  o f  th e  te a c h e r ’s ’a r t i s t r y *  to  f in d  and prov ide  
an a p p ro p r ia te  r e la t io n s h ip  between what i s  to  be le a rn e d , th e  way i t  
i s  to  be le a rn e d  and the s ta t e  th e  c h i ld  i s  in  -  to  so lve  what the  
American p sy c h o lo g is t J .  McV. S tu a r t  c a l l s  “the  problem o f  the. m atch".
2©12 The T u to r ia l  Mode o f In s t r u c t io n
The m atching o f  in s t r u c t io n  to  the  needs o f  an in d iv id u a l  s tu d e n t 
i s  e a s i e s t  when th e  s tu d e n t i s  tau g h t in  a  one-to -one  s i tu a t io n  w ith  
h is  te a c h e r . Jackson (1968) su g g es ts  t h a t  t h i s  t u t o r i a l  mode has been 
reg ard ed  a s  an id e a l  f o r  c e n tu r ie s ,  and Markle (1967) quo tes  a s  the  
’u l t im a te  paradigm* o f  good teach ing  a Mark Hopkins a t  one end o f  a log  
w ith  h is  s in g le  q u estio n in g  and q u estin g  s tu d e n t on th e  o th e r .  One o f  
the  most famous tu to r s  o f  a l l  i s  r e f e r r e d  to  by Suppes (1966) in  an 
a r t i c l e  on the  fu tu re  o f  c o m p u te r-a ss is te d  programmed le a rn in g  when 
p re d ic t in g  t h a t  in  a  ’few more years*  ( s i c ) ,  m ill io n s  o f  schoo l c h ild re n  
would have a cc e ss  to  the p e rso n a l s e rv ic e s  o f  a  t u to r  as w e ll-in fo rm ed  
and re sp o n s ib le  to  t h e i r  e d u c a tio n a l needs as  was A r i s to t le  to  those o f  
the young AJ.exa.nder the  G reat.
Undoubtedly the  t u t o r i a l  mode o f in s t r u c t io n  can be a  h ig h ly  
s t im u la tin g  and e f f i c i e n t  one and a lth o u g h  m atching o f in s t r u c t io n  to 
th e  p u p i l  i s  n ev er an easy  m a tte r , a t  l e a s t  the S o c ra tic  d ia logue between 
te a c h e r  and p u p il  p ro v id es  an e s s e n t i a l  in g re d ie n t -  feedback from the
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s tu d e n t Y/hich a llow s th e  te a c h e r  to  p roceed  to  the n e x t s tag e  in  the 
in s t r u c t io n a l  p ro c e ss . U n fo rtu n a te ly , many w r i te r s  have tended to  
a s s o c ia te  in d iv id u a l iz a t io n  on ly  w ith  th e  one-to -one  s i tu a t io n ;  f o r  
exam ple, Green (1971) c o n tr a s ts  in d iv id u a l iz a t io n  w ith  ’working in  g ro u p s ’ 
and Armstrong ( in  G. T ay lo r, 1970) condemns in d iv id u a l iz a t io n  as 
’m istaken  ed u ca tio n a lly *  and ’m o ra lly  re p u g n an t’ -  b u t he i s  th in k in g  o f  
e x c lu s iv e ly  s o l i t a r y  in s t r u c t io n .  A lso , f a i r l y  g e n e ra lly  in  Sweden and 
A m erica, 'n o t  w alking in  s tep  means walking a lo n e ' (T ay lor 1971)*
L.G. T aylor h im se lf , in  h is  p ro p o sa ls  f o r  'H esource-based  le a r n in g ’
( i b i d . )  o f te n  confused  ’in d iv id u a liz e d *  w ith  ’in d iv id u a l ’ ( i . e .  s o l i t a r y )  
le a r n in g . However, in  a  l a t e r  a r t i c l e  (T ay lor 1972), he c l a r i f i e d  h is  
p o in t  o f  view , s ta t in g  th a t  ’in d iv id u a l*  le a rn in g  should  be on ly  one mode 
o f  le a rn in g  employed among many; he u n d e r lin e s  th e  v a r ie ty  in  the  ways 
in  which c h ild re n  le a rn  b e s t :  some a lo n e , some in  p a i r s ,  some in  the
company o f  many.
F o r tu n a te ly , o th e r  w r i te r s  a re  q u ite  c le a r  about the d if fe re n c e ;  
th e y  a p p re c ia te  t h a t  a p e rso n a l t u t o r  m ight sim ply te ach  h is  p u p il v /ith  
m a te r ia ls  designed  f o r  c la s s  teach in g  and which th e re fo re  tak e  no acco tm t 
o f  th e  in d iv id u a l  req u irem en ts  o f  th e  p u p i l  (Jackson 1968). On the  o th e r  
hand, a s  we s h a l l  see l a t e r ,  q u ite  s u c c e s s fu l a ttem p ts  a t  in d iv id u a l iz a t io n  
can be made even though th e  p u p ils  a re  n o t ’a lo n e ’ b u t ta u g h t as  a group 
in  a  c lassroom .
2o13 Grouping f o r  in s t r u c t io n
A part from the obvious economic d i f f i c u l t i e s  ( f in d in g  enough tu to r s  
to  go round), th e re  a re  numerous reaso n s why th e  t u t o r i a l  mode i s  
d isca rd e d  in  o u r schoo ls  in  favou r o f  in s t r u c t io n  in  g roups:
(a )  S o c io lo g ic a l
One o f  the  most im p o rtan t fu n c tio n s  o f  a schoo l i s  th e  ’s o c i a l i s a t i o n ’
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o f  the  p u p ils ;  a s  Vernon (1958) w r i te s ,  ed u ca tio n  i s  n o t o n ly  in d iv id u a l  
developm ent b u t a lso  th e  t r a in in g  o f  d i f f e r e n t  in d iv id u a ls  ’to  conform, 
to  s o c ie ty ’s p a t te r n s  o f  i n t e l l e c t u a l  and s o c ia l  norm s’. The c h i l d ’s 
p e e r  group has long been reco g n ised  by s o c io lo g is ts  a s  a pow erfu l 
agency f o r  s o c ia l i s a t io n  (e .g .  E lk in  i960 ) and s in ce  a  co n sid e ra b le  
p o r t io n  o f  ch ildhood  i s  sp en t a t  sch o o l th e re  a re  many s o c io lo g ic a l  
advan tages to  be ga in ed  from e d u ca tin g  th e  c h i ld  in  p e e r  sub-groups in  
th e  form o f  schoo l c la s s e s .  The c h i ld  then  en co u n te rs  and le a r n s  from 
a ’h idden  curriculum * in  th e  group s i tu a t io n  -  ach iev ing  ’m utual 
p e rc e p tio n  and a c c e p ta n c e ’ as  James (1968) p u ts  i t .  Even L i s t e r  ( l 97l)>  
one o f  the  advoca tes  o f  d e -sc h o o lin g , su p p o rts  th e  grouping o f  le a r n e r s  
and c r i t i c i s e s  ’in d iv id u a l*  ( i . e .  s o l i t a r y )  le a rn in g  as e n t i r e l y  the 
wrong way to  go f o r  th e  mass o f the  p o p u la tio n ; he w r i te s  in  su p p o rt 
o f  ’c o -o p e ra t iv e , p a r t ic ip a to ry ,  group m ethods’.
(b ) Padagogio
A l l  te a c h e rs  know th a t  p u p ils  le a r n  a g re a t  d ea l from t h e i r  fe llo w  
s tu d e n ts  in  th e  c lassroom . Indeed , the  good te a c h e r  can make very  
e f f e c t iv e  use o f  the in te r p la y  between the  d i f f e r e n t  p e rso n a l re a c t io n s  
o f  the s tu d e n ts  to  h is  teach in g  and t h e i r  d i f f e r e n t  l e v e l s  o f  under­
s tan d in g  a s  he e l i c i t s  responses to  h is  q u e s tio n s  and comments on them. 
Curr (1966) e x p la in s  t h a t  in  o r a l  q u e s tio n in g  re in fo rcem en t i s  o n ly  g iv en  
to  the  one c h i ld  from whom th e  te a c h e r  a c c e p ts  an ansT/er; b u t the o th e r ,  
unasked c h ild re n  le a r n  something to o  from the way the te a c h e r  r e a c ts  to  
th e  c h i ld  whose answ er i s  accep ted . However, the good te a c h e r  a lso  lo o k s  
f o r  o p p o r tu n i t ie s  to  su b -d iv id e  h is  c la s s  in to  sm all g ro u p s, knowing the  
value o f  the  in tra -g ro u p  d is c u s s io n  which m ight ensue when the more tim id  
members o f  the  c la s s  a re  n o t em barrassed  by th e  s iz e  o f  t h e i r  aud ience; 
in t e r e s t in g  r e s u l t s  have been o b ta in e d  concern ing  the  b e s t  ways in  which
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to  group p u p ils  f o r  most e f f i c i e n t  le a rn in g  to be ach ieved  (e .g . Amaria 
e t  a l ,  1966, 1970, H ogarth and H a rtle y , 1973)*
The pedagogic advantages o f  grouping vary  w ith  the s u b je c t being 
ta u g h t. G lase r (1971) su g g es ts  th a t  f o r  m athem atics, s o l i t a r y  le a rn in g  
i s  r a th e r  more b e n e f ic ia l  than  i t  i s  f o r  s o c ia l  s tu d ie s  and the  language 
a r t s ;  however, in  g e n e ra l ,  te a c h e rs  o f  h is to r y  say  th a t  th e  l a s t  th in g  
th e y  want i s  a one-to -one  s i tu a t io n  s in ce  t h e i r  le s so n s  a re  c o n s id e ra b ly  
more e f f e c t iv e  when c o n tr ib u tio n s  a re  made by s e v e ra l  p u p i ls  in  a 
g e n e ra l forum. Gagne (1971) a g re e s , r e f e r r in g  to  the  n e c e s s i ty  f o r  
’p u b l i c ’ communication f o r  b o th  te a c h e rs  and s tu d e n ts ;  in  such d is ­
cu ss io n , he su g g e s ts , ’communication o f knowledge becomes r e f in e d , 
sharpened and c l a r i f i e d ’. He does, horvever, adm it th a t  we have no th e o ry  
a s  y e t  o f  th e  ro le  o f  d isc u ss io n  in  le a rn in g ; he a n t ic ip a te s  th a t  when 
i t  comes i t  w i l l  n o t be opposed to  a  th eo ry  o f in d iv id u a l  le a rn in g , b u t 
w i l l  supplem ent i t .
In  sc ien ce  te a c h in g , grouped in s t r u c t io n  c e r t a in ly  has an im p o rtan t 
r o le .  P r a c t ic a l  work done in d iv id u a l ly  r a r e ly  y ie ld s  as  much e d u c a tio n a l 
b e n e f i t  a s  t h a t  done in  p a i r s  o r l a r g e r  groups. Many sc ien ce  teach e rs- 
would p ro b ab ly  agree  w ith  T aylor (1971) t h a t  a s  a le a rn in g  u n i t ,  two 
has much to  commend i t ;  a p a i r  can u s u a lly  make d ec is io n s  more q u ic k ly  
and a l o t  l e s s  n o i s i l y  than  a g roup , and more e a s i l y  a r r iv e  a t  an accep ­
ta b le  speed o f work. He p o in ts  o u t t h a t  in  a  p a i r ,  a te n ta t iv e  su g g es tio n  
i s  le s s  exposed to  p o s s ib le  r id ic u le ;  a lso  b o th  p a r t i e s  a re  u s u a lly  
a c t iv e ly  in v o lv ed  whereas in  a group some c h ild re n  q u ick ly  become 
p assen g ers . However, c o -o p e ra tiv e  d isc u ss io n  tech n iq u es  have been a p jjlie d  
in  h ig h e r  ed u ca tio n  in  ’Seminar E x p erim en ts’ (Read 1969), i*1 which maybe 
f i f t y  s tu d e n ts  do one experim en t, c lo sed  c i r c u i t  te le v is io n  a llow ing  a l l  
the  s tu d e n ts  to  tak e  measurem ents. Read p o in ts  o u t th a t  i t  i s  the
d isc u s s io n s  which a r i s e  in  such sem inars ?rhich a re  t h e i r  most va lu ab le  
f e a tu r e ,  th e  weaker s tu d e n ts  being ab le  to  le a r n  by l i s te n in g  to  the  
o th e rs .
Thus th e re  a re  pow erful argum ents in  fav o u r o f  grouping f o r  
in s t r u c t io n ,  b u t i t  i s  c l e a r ly  much more d i f f i c u l t  to  c a t e r  f o r  the 
in d iv id u a l  d if f e r e n c e s  between th e  le a r n e r s  in  a  group when try in g  to  
match in s t r u c t io n  to  t h e i r  le a rn in g  needs. The a tte m p ts  ?/hich have 
been made to  do t h i s  can be b ro a d ly  subd iv ided  in to  th o se  which d e a l 
w ith  d if f e r e n c e s  in  (a )  Learning C ap ac ity  (S ec tio n  2.14-) and
(b) Learning S ty le  (S ec tio n  2.15)*
2*14 Learning C apac ity
This in c lu d e s  the a b i l i t y  o f  the  s tu d e n t to  le a r n  q u ic k ly , and 
to  le a r n  in  d ep th . A te a c h e r  o f  a g roup , say  a y e a r  group in  a  secondary 
sch o o l, needs to  r e a l i s e  j u s t  how g re a t  the range o f  in d iv id u a l  le a rn in g  
c a p a c ity  in  the  group can be . Goodlad (1966) em phasises th i s  by n o tin g  
t h a t  the  slow re a d e rs  o f  a  c la s s  a re  o f te n  given a t  the end o f  a y e a r  
th e  read in g  books u sed  by the b e s t  re a d e rs  a t  the beg inn ing  o f  th e  
y e a r  -  a s  i f  the  sp read  xn read in g  achievem ent were o n ly  t h a t  of one 
y e a r . In  f a c t ,  a sim ple ru le  quoted by Cook and Clymer (1962) in d ic a te s  
t h a t  t h i s  cou ld  be v e ry  much an u n d e r-e s t im a te . T h e ir r e s e a rc h  showed 
th a t  the range o f  achievem ent in  any sch o o l y e a r  -  o r  r a th e r  ’grade * 
s in ce  Goodlad was r e f e r r in g  to  American sch o o ls  -  fo llo w s r e g u la r  p a t te r n s  
and can be e s tim a te d  q u ite  e a s i ly .  They s ta t e d  t h a t  even i f  one ig n o re s  
the  two p e r  c en t a t  the  ex trem es o f  the d i s t r i b u t io n ,  the range o f  
a b i l i t y  i s  eq u al to  tw o - th ird s  o f  the c h ro n o lo g ic a l age o f  th e  u su a l 
s tu d e n t a t  grade le v e l  under c o n s id e ra tio n . Thus f o r  n in e  y e a r  o ld  
c h ild re n  ( i . e .  the 3 rd  g ra d e ) , the range o f  a b i l i t y  to  be ex pec ted  would 
n o t be one y e a r  b u t s ix  y e a r s ,  from 3 y e a r  to  15 y e a r  ’re a d in g  a g e s 1.
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G oodlad 's own re se a rc h  (1966) in d ic a te s  th a t  even though le s s  than  
20fo o f  the  c h ild re n  in  a  fo u r th -g ra d e  c la s s  (10 y e a r  o ld s )  a re  a c tu a l ly  
a t  fo u r th  grade l e v e l ,  te a c h e rs  b e lie v e d  the f ig u re  to  be n e a re r  5Q%•
In  the  co n v en tio n a l classroom  s i tu a t io n  th e  good te a c h e r  a p p re c ia te s  
th a t  in d iv id u a l  d if f e r e n c e s  do e x i s t  (even i f  n o t th e  e x te n t  o f  them) 
and manages to  e f f e c t  a  sm all degree o f in d iv id u a l iz a t io n ,  m ainly by 
the  in tro d u c tio n  o f  v a r ie ty  in to  h is  classroom  tech n iq u e . Indeed, one 
o f  the  h a ll-m ark s  o f  the  e f f e c t iv e  te a c h e r  i s  h is  c la s s  management — 
the  way he p ro v id e s  a p p ro p ria te  enrichm ent o r rem ed ia l m a te r ia l  to  c a te r  
f o r  f a s t  and slow s tu d e n ts . However, such tech n iq u es  have l im ite d  e f f e c t  
i f  the c la s s  has a wide range o f  a b i l i t y ;  f o r  th i s  re a so n , one w id e ly - 
used  a tte m p t to  so lve  the  p ro b lem  o f  th e  match* has been th a t  o f
‘s tre am in g * the  p u p i ls  in  an age group in  a sch o o l.
2 .141 In d iv id u a l iz a t io n  by stream ing
I t  i s  c l e a r  th a t  by reducing  the range o f  a b i l i t y  o f  the s tu d e n ts  
in  a g roup , the te a c h e r  can match h is  in s t r u c t io n  to  more s tu d e n ts  in
th a t  group; in  e f f e c t ,  one i s  try in g  to  approxim ate to  a s in g le  le a r n e r
s i tu a t io n .  Thus much e d u c a tio n a l though t has been devoted  to  s ta n d a rd is in g  
schoo ls  and homogenising c la s s e s  and the  b e s t  methods o f  ach iev in g  th e  
l a t t e r  have been the  s u b je c t o f  co n sid e rab le  l i t e r a t u r e  ( e .g .  MacMunn,
1921, W ilhelm s, 1962, James, 1968) .
fundam entally  th e re  a re  two ways in  which homogeneous grouping can 
be a ttem p ted
( i )  V e r t ic a l ly  in  which s tu d e n ts  o f  rough ly  eq u a l a b i l i t y  are  
grouped to g e th e r  r e g a rd le s s  o f age. Since t h i s  would mean a wide age 
range in  any one g roup , i t  would c le a r ly  le ad  to a d m in is tra tiv e  and 
s o c ia l  d i f f i c u l t i e s .  I t  was w idely  p ra c t is e d  in  the l a s t  c en tu ry  and i s  
s t i l l  to  be found in  a  sm all way in  E n g lish  p u b lic  sch o o ls  and some 
American ’non-graded* sch o o ls .
( i i )  H o riz o n ta lly  in  which th e  s tu d e n t body o f  approx im ate ly  the  
same age i s  subd iv ided  in to  groups o f  ro u g h ly  equal a b i l i t y .  I f  the 
s tu d e n ts  a re  then  k e p t to g e th e r  f o r  a l l  s u b je c ts ,  th i s  i s  s tream in g ; 
i f  the  group i s  s e le c te d  d i f f e r e n t ly  fo r  d i f f e r e n t  cu rricu lu m  s u b je c ts ,  
t h i s  i s  * s e t t in g * .
Stream ing and s e t t in g  have been w ide ly  a p p lie d  b u t have n e v e r th e ­
l e s s  been th e  source o f  c o n sid e ra b le  c o n tro v e rsy ; each o f  the  assump­
t io n s  upon which stream ing and s e t t in g  r e s t  have been c h a llen g ed  and 
h o t ly  deb a ted  -  p a r t i c u l a r l y  in  th e  w ider d isc u ss io n  concern ing  the 
m e rits  o f  the  co m p reh en siv isa tio n  o f  our sch o o ls . The main argument 
in  fa v o u r o f  stream ing  has tended  to  be th e  a s s e r t io n  th a t  in  an un­
stream ed c la s s ,  b r ig h t  c h ild re n  a re  n o t ‘s tre tch e d *  and th e re fo re  do 
l e s s  w e ll  than  th ey  should . ' However, James (1968) quo tes the  o n ly  la rg e  
sca le  lo n g i tu d in a l  s tu d y  o f  stream ing and s e le c t io n  which h as been u n d e r­
taken  -  th e  f iv e  y e a r  s tudy  in  Stockholm in  th e  l a te  1950*s -  a s  showing 
th a t  the  more ab le  do ju s t  a s  w e ll in  unstream ed as in  s tream ed c la s s e s ,  
and t h a t  th e  l e s s  ab le  to  b e t t e r  when unstream ed. The ev idence  seems 
to  be so co n c lu s iv e  t h a t  James c o n s id e rs  i t  to  be p o in t le s s  to  con tinue 
the  debate  and th a t  we should be th in k in g  in s te a d  o f how to  produce 
‘fre e r*  s i tu a t io n s  in  unstream ed c lassroom s and make p o s i t iv e  use  o f  
th e  advan tages o f  ’m ix e d -a b i l i ty * g roup ing . However, the ev idence  i s  n o t  
q u ite  so c l e a r  to  T ay lo r ( l9 7 l)>  who p o in ts  o u t some o f  the s t a t i s t i c a l  
in ad eq u ac ies  o f  the  Stockholm study ; in d eed , he quo tes some fo llow -up  
re s e a rc h  p o in tin g  in  the  o p p o site  d i r e c t io n  to  the e a r l i e r  work. He 
concedes n e v e r th e le s s  th a t  th e se  c o n tra ry  f in d in g s  can be p a r t i a l l y  
re c o n c ile d ; th ey  su g g est th a t  b r ig h t  c h ild re n  do le a r n  as  q u ic k ly  in  
the unstream ed c la s s  as in  a  stream ed c l a s s ,  b u t th a t  they  th en  have to  
mark tim e w hile the o th e rs  c a tch  up. One*s own experience  c e r t a in l y
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su g g es ts  th a t  an unstream ed c la s s  does p ro g re s s  a t  a slow er pace than 
a  stream ed one because the  te a c h e r  has to  p i tc h  h is  speed so as to  
c a r ry  the s lo w est s tu d e n t ,  i . e .  n e a r th e  s lo w est pace in  the  group.
O ther assum ptions upon which the p r a c t ic e  o f  stream ing  i s  based 
a re  a lso  unconv incing , e .g .
( i )  " th a t  th e  range o f a b i l i t y  in  a c la s s  i s  s u f f i c i e n t ly  reduced 
by stream ing f o r  the c la s s  to  be reg ard ab le  as  p r a c t i c a l l y  homogeneous". 
The e x te n t  o f  in d iv id u a l  d if f e r e n c e s  a lre a d y  no ted  means t h a t  i t  i s  
l i k e l y  th a t  wide a b i l i ty - d i f f e r e n c e s  s t i l l  e x i s t  w ith in  a  stream ed group, 
e s p e c ia l ly  a s ,  f o r  reaso n s o f economy, c la s s e s  below the s ix th  form in  
ou r secondary sch o o ls  a re  r a r e ly  below tw e n ty -fo u r , and a re  more u s u a lly  
a t  l e a s t  t h i r t y ,  in  number.
( i i )  " th a t  p re s e n t  achievem ent i s  a good p r e d ic to r  o f  fu tu re  
achievem ent". U nless h ead teach e rs  a re  p re p a red  c o n s ta n t ly  to  review  the 
a l lo c a t io n  o f  p u p ils  to  stream ed c la s s e s ,  th ey  have to  r e ly  on evidence 
o f  a b i l i t y  a t ,  say  11+, as  being a p p lic a b le  th roughou t the 11 -  16 age 
ran g e . As James (1968) o b se rv es , th i s  c laim  by e d u ca to rs  to  id e n t i f y  
t a l e n t  a t  an e a r ly  age i s  somewhat R u b r is t ic ,  and i s  h a rd ly  ten ab le  now 
t h a t  i t  i s  w idely  accep ted  th a t  academic a b i l i t y  i s  no t f ix e d  b u t i s  
v e ry  much env ironm ent-dependent. 1 Late-developm ent * i s  c e r t a in ly  q u ite  
common in  secondary sch o o ls .
( i i i )  " th a t  p u p i l s ’ perform ance i s  independent o f  the la b e l  a tta c h e d  
to  the  stream  th e y  a re  in " .  On th e  c o n tra ry , PLdgeon (19&5) in d ic a te d  
th a t  in  an ’e l i t i s t *  ( i . e .  stream ed) system , te ac h e rs  and p u p ils  e s ta b ­
l i s h  ’le v e l s  o f expectancy* . C hild ren  tend  to  perform  a t  th e  le v e l  
expected  o f them , and t h i s  le v e l  i s  in d ic a te d  by the l a b e l  a tta c h e d  to  
t h e i r  s tream , a th e s i s  supported  by th e  re s e a rc h  o f Douglas in  p rim ary  
schoo ls  (Douglas 1964) and H argreaves in  the secondary schoo ls
(H argreaves 1967)* V arious su b te rfu g es  have been t r i e d  in  o rd e r  to
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d isg u ise  stream  le v e l s ,  b u t o f  course  schoo l c h ild re n  soon see through 
th e se ; 'h ig h - f ly in g  ’ and 's in k *  stream s are  reco g n ised  v e ry  q u ick ly  
and p u p ils  u n fo r tu n a te ly  ten d  to  perform  acco rd in g ly .
( iv )  " th a t  stream ing makes no c o n tr ib u t io n  to  s o c ia l  d iv is iv e n e s s " .  
I t  i s  w e ll e s ta b l is h e d  (e .g .  Douglas 1964) t h a t  s o c ia l  c la s s  has a 
p re fo u n d  e f f e c t  on schoo l perform ance. I f  th e re fo re  we stream  using  
th a t  perform ance as th e  c r i t e r i o n ,  we a re  very  l i k e l y  to  be seg reg a tin g  
c h ild re n  by t h e i r  s o c ia l  c l a s s ,  and denying them the  o p p o rtu n ity  to  
'f i n d  th em se lv es ' in  r e l a t i o n  to  a  wide 'd iv e r s i t y  o f  persons*  (James 
.1968). Thus " in  rac in g  we handicap  the s tro n g ; in  e d u ca tio n , we
■handicap the  weak ...........  stream ing  ta k es  o v er where (11+) s e le c t io n
l e f t  o f f"  ( ib id ) .
The co n tro v e rsy  over stream ing  co n tin u es  and i s  l i k e l y  n ev er to be 
s e t t l e d  T/hile d i f f e r e n t  v a lu es  a re  p laced  by s o c ie ty  on the  v a rio u s  
outcomes o f  e l i t i s t  g roup ing . C e r ta in ly  unstream ing i s  sp read in g  
ra p id ly  a t  th e  moment. In  th i s  c o u n try  i t  i s  la r g e ly  co n fin ed  to  the  
low er forma in  secondary sch o o ls , b u t in  c o u n tr ie s  v d th  long experience  • 
o f  co m p reh en siv isa tio n  (such  as th e  U.S.A. and R u ss ia ) , unstream ing  i s  
p r a c t is e d  up to  the end o f  com pulsory schoo ling  (T ay lor 1971)»
Of p a r t i c u l a r  re lev an ce  to  t h i s  p re se n t in v e s t ig a t io n  i s  the 
g r e a te r  range o f  a b i l i t y  l i k e l y  to  be found in  a  s ix th  form group 
s tu dy ing  sc ien ce  in  an E n g lish  sch o o l a t  the p re s e n t  tim e . The main 
rea so n s  f o r  t h i s  a re :
( i )  the growth o f  the  number o f  'ne?/' s ix th  form ers , in  our schoo ls 
(Schools C ouncil Working Paper 49 , 1972); th e se  s tu d e n ts  would have l e f t  
sch o o l a t  15+ in  p re v io u s  tim es b u t now they  a re  s tay in g  on a f t e r  tak in g  
0 - le v e ls  and c o n s t i tu t in g  a  l e s s - a b le  a d d itio n  to  s ix th  form groups
s tu d y in g  f o r  A - le v e ls .
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( i i )  The in c re a s in g  numbers o f s ix th  form c o lle g e s , tak in g  in  
s tu d e n ts  from ’c o n trib u to ry *  schoo ls  a t  16+. Since i t  i s  d i f f i c u l t  
a c c u ra te ly  to  a s s e s s  th e  a b i l i t y  o f  s tu d en ts  from one c o n tr ib u to ry  
school v i s - a - v i s  those  from a n o th e r , most s ix th  form c o lle g e s  do n o t 
stream  t h e i r  A -le v e l c la s s e s .  F u r th e r , th e  much w ider range o f o p tio n s  
in  s ix th  form c o l le g e -c u r r ic u la  would make such stream ing very  d i f f i c u l t  
even i f  d e s ir a b le .
( i i i )  The tendency  f o r  comprehensive sch o o ls  to  become sm a lle r  
than  when com prehensivation  f i r s t  became w idespread; sch o o ls  o f 2000 
p u p i l s ,  once co n sid e red  an optimum s iz e  to  p ro v id e  a v ia b le  s ix th  form , 
a re  now co m p ara tiv e ly  r a r e .  The r e s u l t  i s  t h a t  th e re  a re  o n ly  enough 
s tu d e n ts  w ishing to  s tu d y , say , A -le v e l p h y s ic s  to  make one group in  a  
y e a r , and t h i s  w i l l  c le a r ly  be m ix e d -a b ili ty  in  n a tu re .
I t  would appear th e n , th a t  stream ing  i s  n o t g e n e ra l ly  regarded  
as a s u c c e s s fu l s t r a te g y  f o r  coping  w ith  in d iv id u a l  d if f e r e n c e s  in  
le a rn in g  c a p a c ity ; ’m ix e d -a b i l i ty 1 teach ing  has th e re fo re  been 
in c re a s in g ly  experim ented w ith  in  re c e n t y e a rs . In  f a c t ,  the knowledge 
th a t  the c l a s s  i s  indeed  o f m ix e d -a b il i ty  can be a  co n s id e rab le  s tim u lu s  
to  the te a c h e r  to  dev ise  pedagogic techn iques to  cope w ith  the d i f f e r e n t  
a b i l i t i e s  o f  h is  p u p i ls .  W ilhelms (1962) p o in ts  o u t t h a t  stream ing i s  
o f te n  regarded  as a s u f f i c i e n t  method o f  in d iv id u a l iz a t io n  by many 
te a c h e rs ;  the te a c h e r  o fte n  speaks o f  h is  ’s lo w ’ o r ’f a s t ’ group as  i f  
a l l  th e  members o f  each were i d e n t i c a l .  I t  i s  q u ite  p o s s ib le  th e re fo re  
f o r  a b il i ty -g ro u p in g  to  reduce genuine a t t e n t io n  to  the in d iv id u a l  
(Keuscher 1967)* There i s  no such danger w ith  a m ix e d -a b il i ty  c la s s ;  
in d iv id u a l  d if f e re n c e s  a re  so ap p aren t th a t  th e  c o n s c ie n tio u s •te a c h e r  
has to  take  n o te  o f  them and a c t  acco rd in g ly . The p o in t  i s  th a t  . 
stream ing on ly  a id s  in d iv id u a l iz a t io n  in  a n eg a tiv e  way by  reducing
th e  n u isan ce  o f  in d iv id u a l  d if f e re n c e s  (Cronbach 1967).
*•* 18 —
2,142 In d iv id u a l iz a t io n  by Breaking th e  ’L ockstep ’
We a re  here  faced  w ith  what has been reg ard ed  by many e d u c a t io n is ts  
as  the  g r e a te s t  source o f  in e f f ic ie n c y  in  co n v en tio n a l schoo l te a c h in g . 
The word lo c k s te p *  was co ined  by F re d e ric k  Burk, one o f  th e  o r ig in a to r s  
o f  the  W innetka p la n  f o r  in d iv id u a l iz e d  le a r n in g , in  an in d ic tm e n t o f  
t r a d i t i o n a l  c la s s  teach in g  (Washbourne and M arland, 1963 )• " In  s o l id  
unbreakab le  p h a lan x  th e  c la s s  i s  supposed to  move through the  g ra d e s , 
keeping  in  lo ck ed  s te p ” . Thus Burk was in d ic a t in g  our ‘assem bly lin e *  
methods in  e d u c a tio n , whereby c h ild re n  a re  a l l  made to p ro g re s s  a t  an 
average speed f o r  th e  c la s s .  C le a r ly  t h i s  i s  ex trem ely  f r u s t r a t i n g  f o r  
th e  q u ick , and dem ora lis ing  f o r  th e  slow. J u s t  how la rg e  th ese  e f f e c t s  
can be i s  i l l u s t r a t e d  by the  la rg e  v a r ia t io n  in  r a te s  o f  le a rn in g  which 
i s  exposed when s tu d e n ts  a re  allow ed  to  le a rn  a t  t h e i r  07/n r a t e .  Mary 
Ward, one o f B urk’s, c o lle ag u e s  in  the e a r ly  days o f  the W innetka scheme, 
produced th e  g raph  below (Washbourne and M arland, 1963), which can be 
s a id  to  have ’sparked  o f f 1 th e  W innetka p la n  f o r  s e lf -p a c e d  le a rn in g .
Days 65
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Days re q u ire d  f o r  each c h ild  to  com plete 
High-Second Grade A rith m etic
S im ila r  s t a r t l i n g  v a r ia t io n s  in  le a r n in g - ra te  have been found in  
many in v e s t ig a t io n s ,  e .g .  th a t  o f  Suppes (1966) ,  who found t h a t  when 
s tu d e n ts  a re  g iven  the o p p o rtu n ity  to  p ro g re s s  a t  w i l l ,  ’the r a t e  a t
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which the  b r ig h t e s t  c h ild re n  advance may be f iv e  to  te n  tim es f a s te r ,  
than  th a t  o f  the  slow est* . Jackson (1968) a g re e s , quoting  s im i la r  
ev idence in  c o m p u te r-a ss is te d  in s t r u c t io n .
C le a r ly , th e  lo c k s tep  can be a severe  r e s t r a i n t  on le a rn in g  
e f f ic ie n c y ;  one o f  i t s  c o r o l la r ie s  i s  the h igh  ’drop-out* r a t e  in  ou r 
sch o o ls  o f  th o se  who cannot keep up w ith  the  pace o f th e  group. In  
p a r t i c u l a r ,  la rg e  numbers tend  to  drop o u t a f t e r  p u b lic  exam inations 
such as  ’0 ’ and *A’ l e v e l s ,  having s tru g g le d  to  keep up u n t i l  then . 
Cronbach (1967) p o in ts  o u t t h a t  in d iv id u a l  d if f e re n c e s  a re  taken  in to  
account c h ie f ly  by ’e l im in a t in g ’ s tu d e n ts ,  th e  assum ption b e in g  th a t  
every  c h i ld  shou ld  go as  f a r  in  sch o o l, and o n ly  as f a r , ,  as h is  o r h e r  
a b i l i t i e s  w a rra n t. This assumes a p o in t o f  ’d im in ish ing  r e t u r n s ’ in  
e d u ca tio n , reached  e a r ly  by some s tu d e n ts  and l a t e  by o th e r s ,  and a  
p e r io d ic  ’w eed in g -o u t’ o f  l e s s  resp o n siv e  p u p ils ;  such a s i tu a t io n  wras 
a p t ly  d e sc rib e d  by S hearer in  1899 as a ’P ro cru stean  Bed* (quo ted  by 
Brown, 1963)*
These u n fo r tu n a te  consequences o f the lo c k s te p  a r i s e  b ecau se , a s  
Markle (1969) p u ts  i t ,  ’the b a s ic  u n i t  o f  accoun ting  i s  tim e ’ «, Thus a  
s tu d e n t in  schoo l ta k e s  a  r e l a t i v e l y  f ix e d  number o f co u rses  which m eet 
f o r  a r e l a t i v e l y  f ix e d  number o f  h o u rs , in  which id e n t i c a l  assignm en ts  
a re  made to  a l l  s tu d e n ts ,  and in  which a  s tan d a rd  exam ination  i s  g iv en  
a t  the  end. A p o s s ib le  a l t e r n a t iv e ,  Markle sa y s , i s  to  work on a 
d i f f e r e n t  accoun ting  system : one in  which th e  tim e tak en  to  m aste r the
s u b je c t  m a tte r  i s  th e  c r i t e r io n  by which a b i l i t y  i s  m easured. Markle 
quo tes  programmed in s t r u c t io n  as an example o f  .where t h i s  i s  done: 
programmers to  n o t u s u a lly  s ta n d a rd is e  the  time allow ed f o r  a  programme 
(w ith  a consequent v a r ia t io n  in  ’achievem ent*); r a th e r  th ey  s ta n d a rd is e  
the achievem ent ( i . e .  su c c e ss fu l com pletion  o f  the  programme) and l e t  
o th e r  f a c to r s  ( e .g .  the time taken  to  complete the programme) vary .
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Thus each s tu d e n t i s  supposed to  a t t a i n  ’m astery* and assessm ent o f  
perform ance i s  to  be done on a b a s is  o f  the r a t e  a t  which m astery  i s  
ach ieved .
Now such a p o l ic y  has n ev er been fo llow ed  in  any pure form, s in ce  
i t  Tfould mean th a t  some ’c h i ld r e n ’ would need to s ta y  a t  schoo l u n t i l  
th e y  ¥/ere w e ll in to  ad u lth o o d . However, as Cronbach (1967) o b serv es , 
in  m odified  form i t  i s  w ide ly  p r a c t is e d ;  indeed  i t  was an assum ption 
o f  the ’g ra d e d ’ sch o o l system  in  A m erica, when e s ta b l is h e d  in  the l a s t  
c e n tu ry , t h a t  no prom otions from one grade to  th e  n e x t were to  be made 
u n t i l  the re q u ire d  grade was a t ta in e d .  Cook and C lyner (1962) p o in t  
o u t t h a t  in  some schoo ls  th e  f a i l u r e  r a t e  approached f i f t y  p e r  c en t and 
th a t  as  a  r e s u l t ,  a d o le sc e n t boys and g i r l s  were s t i l l  e n ro l le d  in  th e  
p rim ary  g rad es . C le a r ly  many problem s were encoun tered  in  such s i tu a t io n s  
o f  non-prom otion and th ese  a re  a p p a re n tly  s t i l l ,  to  be found; the d i f f i ­
c u l t i e s  a re  a d m in is tra tiv e  (how to  o rg an ise  the teach in g  o f  c h ild re n  
whose grade le v e l  m ight b ea r no r e l a t i o n  to  c h ro n o lo g ic a l age) and 
s o c ia l  ( th e  d e s ire  o f  c h ild re n  to  work w ith  o th e rs  o f  the same age, n o t  
grade l e v e l ,  and th e  p a r e n ta l  p re s su re s  ?fhich a re  in e v i ta b ly  e x e r te d  when 
th e  la c k  o f  a b i l i t y  o f  t h e i r  o ff sp r in g  i s  dem onstrated  so c l e a r ly  by t h e i r  
la c k  o f  p rom otion). O e ttin g e r  (1969) w r i te s  o f  the stigm a ex p erien ced  by 
s e n io r  boys having to  use ’f i f t h ’ grade te x t-b o o k s  and t h e i r  te a c h e r  
having  to  p rov ide  much h ig h e r  grade tex t-b o o k s  j u s t  f o r  them to  c a r r y  
around when in  th e  c o r r id o r s  and c a f e t e r i a  so th a t  th ey  shou ld  n o t lo se  
face  w ith  t h e i r  age p e e r s .
I t  was because o f  problem s such as th ese  th a t  many American sch o o ls  
d isca rd e d  the  o r ig in a l  concep t o f  g ra d in g , and grouped c h ild re n  by 
c h ro n o lo g ic a l ag e , g iv in g  them the same in s t r u c t io n  (graded  accord ing  
to  age) i . e .  the  com plete lo c k s te p  s i tu a t io n  w ith  th e  d isad v an tag es  
looked a t  above. However, pure grading  and lo c k s tep  a re  two extrem es
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and between t h e i r  grouping by i n t e l l e c t  and grouping by age l i e  the  
many v a r ia t io n s  which have been t r i e d  in  the  sea rc h  f o r  a d m in is tra t iv e ly  
and s o c ia l ly  f e a s ib le  a l t e r n a t iv e s .  Examples a re :
( i )  M u lti-g rad in g  in  which c h ild re n  a re  p e rm itte d  to  work in. 
d i f f e r e n t  g rades fo r  d i f f e r e n t  s u b je c ts ;  in  England the n e a re s t  
e q u iv a le n t i s  's e t t i n g  by s u b je c t s ' in  which a p u p i l  can be in  a f a s t  
group f o r  one s u b je c t  and a slow group fo r  a n o th e r .
( i i )  M u ltip le -T rack  in  v/hich the  time re q u ire d  to  com plete, say , 
th e  'e le m e n ta ry ' sch o o l course i s  v a r ie d : s ix  y e a rs  f o r  the  b r ig h t ,  
seven f o r  th e  a v e rag e , and e ig h t  f o r  slow le a r n e r s .
( i i i )  N on-grading in  which no ' l e v e l s '  o f  achievem ent a re  quoted; 
s tu d e n ts  sim ply move on accord ing  to  t h e i r  re a d in e ss  to  p ro ceed , and 
th e re  i s  no grouping by achievem ent a t  a l l  (Goodlad, 1966) . This i s  
c l e a r ly  the id e a l  so lu tio n  as f a r  as in d iv id u a l iz a t io n ,  i s  concerned b u t 
i t  in v o lv e s  extreme3.y complex o rg a n is a tio n  o f  th e  re so u rc e s  a v a i la b le .
As w ith  u n stream in g , most o f  th e  ex p erim en ta l work o f  t h i s  k in d  has 
been done in  the 'e le m e n ta ry ' school's (and "p rim ary” schoo ls in  t h i s  
co u n try ) b u t a few American 'High* schoo ls  (e .g . Melbourne High, F lo r id a )  
and E n g lish  Secondary Schools ( e .g .  C ountesthorpe) a re  a tte m p tin g  
con tinuous p ro g re s s  ovm-pace le a rn in g . The developm ent o f  such inno ­
v a tio n s  tends to  be v e ry  slow because whole system s o f  le a rn in g  have
to  be developed i f  wide ranges o f le a rn in g  speed a re  to  be coped w ith ; 
f u r th e r ,  the  im plem entation  o f the  in n o v a tio n s  on ly  r e a l l y  g a th e rs  
momentum i f  la rg e  a re a s  o f the  cu rricu lum  are  in v o lv ed  and the  f in a n c ia l  
back ing  re q u ire d  f o r  th is  i s  p r o h ib i t iv e ly  la rg e . Systems in  even 
s in g le  su b je c ts  have on ly  been made p o s s ib le  by the  p ro v is io n  o f  la rg e  
f in a n c ia l  re so u rce s  by bodies such as the  N u ff ie ld  o rg a n is a t io n , e„g . 
'In d ependen t le a rn in g  in  0 - le v e l  Biology* (Reid and Booth, 1969)*
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I t  m ight be th o u g h t from the  above d is c u s s io n  concern ing  the  
a b o l i t io n  o f  the lo c k s te p  th a t  s e lf -p a c in g  i s  b e s t . f o r  a l l  p u p ils ;  
however, the l i t e r a t u r e  concern ing  th i s  i s  f a r  from conv in cin g . Schramm 
( 1964) ,  rev iew ing th e  p re v io u s  re sea rc h  on programmed in s t r u c t io n ,  
su g g ested  t h a t  th e  l i t e r a t u r e  showed no s ig n i f i c a n t  advantage o f  own 
pace w orking; one r e s u l t  was th e  subsequent use o f  programmes f o r  
group le a rn in g  so t h a t  th e  s tu d e n t had to  move a t  the  pace o f the groupo 
l e i t h  (1966) s a id  t h a t  h is  work showed t h a t  i f  groups we re  homogeneous 
in  a b i l i t y  and p re v io u s  knowledge, a c o n tro l le d  pace o f  responding d id  
n o t  low er achievem ent. However, the  work o f O ld fie ld  (1964) and Amaria 
(1966, 1967, 1970) > showed th a t  even more e f f e c t iv e  le a rn in g  could be 
ach ieved  in  heterogeneous g ro u p s, the  slow er s tu d e n ts  be ing  p u lle d  along 
by the  f a s t e r  ones, w h ile  the  l a t t e r  b e n e f i t  from having to  a t te n d  to th e  
s t r u c tu r e  o f  th e  m a te r ia l  when e x p la in in g  i t  to  t h e i r  p a r tn e r s ;  thus 
a r a te  o f le a rn in g  n e a r  to  the  optimum f o r  a l l  i s  ach iev ed . Gropper 
and K ress (1965) i a  an o th e r rev iew , p rov ide  a  c l e a r  a n a ly s is  and su g g es t 
t h a t  some s tu d e n ts  le a r n  b e t t e r  when s e lf -p a c e d  w hile o th e rs  do b e t t e r ,  
i n  term s o f  e f f o r t  and tim e, when th e  pace i s  s e t  ex ternally®  Man3r ■- 
s tu d e n ts  have 'm a la d a p tiv e 1 n a tu r a l  r a t e s ,  working to o  f a s t ,  o r  making 
too  many e r r o r s ,  o r  too  slow f o r  th e  amount le a rn e d ; thus slow b u t b r ig h t  
s tu d e n ts  m ight w e ll do b e t t e r  i f  made to  work f a s t e r ,  w hile f a s t  le a r n e r s  
o f te n  need slow ing down f o r  e f f e c t iv e  le a rn in g . F u r th e r ,  A p te r  and 
M urgatroyd (1973) found l i t t l e  c o r r e la t io n  between e r r o r  r a te  and im posed . 
speed; th u s  g r e a te r  e f f ic ie n c y  can o f te n  be ach ieved  by making s tu d e n ts  
work f a s t e r .  Green (1971) em phasises th e  need to  d i f f e r e n t i a t e  between 
s e l f - pacing and in d iv id u a l  p a c in g , the l a t t e r  b e in g  th e  pacing  which g iv e s  
the  b e s t  r e s u l t s  f o r  the s tu d e n t concerned . He u n d e r lin e s  the  tendency
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f o r  s e lf -p a c in g  to  produce p ro c r a s t in a t io n  in  some s tu d e n ts  and how 
a teacher-im posed  minimum pace requ irem en t e x e r ts  p re s su re  o n ly  on the 
d i l a to r y  s tu d e n t w ith  a  sense o f  freedom rem aining f o r  the  m ajo rity *  - 
The b e s t  minimum pace can be determ ined  by the  te a c h e r  imposing d i f f e r e n t  
ones and a n a ly s in g  the r e s u l t s .
H a rtle y  (1968) in  a  review  o f  s e v e ra l  f a c to r s  a f f e c t in g  s tu d e n t 
perform ance in  programmed le a rn in g , su g g ests  t h a t  the s e r io u s  l im i t a ­
t io n s  o f  s e l f  -pac ing  a re  la r g e ly  due to  (a )  i n a b i l i t y  o f  the s tu d e n t  to  
determ ine f o r  h im se lf wha/b speed he should  work a t ;  and (b) la c k  o f  
m o tiv a tio n  which e x te r n a l  pacing ten d s  to  p ro v id e . S tu d en ts  te n d  to  
.'w ithdraw * from a ta s k  which i s  too  easy  (boredom) o r  too d i f f i c u l t  
( f r u s t r a t i o n )  and e x te r n a l  pacing  i s  suggested  as a  tech n iq u e  f o r  a 
s tu d e n t ach iev ing  h is  optimum d i f f i c u l t y  le v e l .  H a rtle y  su g g es ts  t h a t  
th e re  i s  no evidence f o r  moderate pacing  being  d isadvan tageous f o r  th e  
weak s tu d e n t , and th a t  th e re  i s  some evidence th a t  s tu d en ts*  own 
a t t i t u d e  to .e x te r n a l  pacing  i s  fa v o u ra b le . B u tle r  and Cavanagh ( l 969) 
su p p o rt th i s  v ie 77.
Two f u r th e r  p o in ts  should be made b e fo re  le a v in g  the l i t e r a t u r e  
concern ing  s e lf -p a c in g :
(a )  the  l o g i s t i c a l  ra m if ic a tio n s  o f  s e lf -p a c in g  in  p r a c t ic e  a re  
c o n s id e ra b le . R eid and Booth (1969) e x p la in  how d i f f i c u l t  i t  i s  to  
p rov ide  the la b o ra to ry  re so u rce s  f o r  a s e lf -p a c e d  sc ien ce  g roup , when 
the  s tu d e n ts  m ight w e ll re q u ire  as  many d i f f e r e n t  item s as  th e re  a re  
s tu d e n ts  in  the  group. R eid and B oo th 's  second t r i a l  was, in  f a c t ,  done 
w ith  r e s t r i c t e d  s e lf -p a c in g . Topics were s t a r t e d  and f in i s h e d  to g e th e r ,  
w ith  the  f a s t e r  s tu d e n ts  ta c k lin g  d i f f i c u l t  e x t r a  m a te r ia l  a t  the  end 
o f  each s e c tio n ; they  found th a t  the s lo w est s tu d e n ts  were o n ly  com pleting  
th e  in tro d u c to ry  work fo r  each to p ic  w ith  on ly  10$ com pleting a l l  the  
work a v a i la b le .
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However, t h i s  approach meant th a t  th e  whole group d id  a t  l e a s t  
keep app rox im ate ly  to g e th e r  over a p e rio d  o f  tim e. (A m odified  form 
o f  t h i s  tech n iq u e  was u sed  by th e  p re s e n t  au th o r in  the re se a rc h  
d e sc rib e d  l a t e r ) .
(b ) I t  should  be r e a l i s e d  th a t  s e lf -p a c in g  i s  one o f th e  s im p le s t 
te ch n iq u es  o f  in d iv id u a l iz a t io n  and i s  one o f  the  most commonly encoun­
tered® There i s ,  th e r e f o r e ,  a  danger o f  being  s a t i s f i e d  when on ly  th i s  
k in d  o f  in d iv id u a l iz a t io n  i s  p ro v id ed . W ilhelms (1962) e x p re sse s  concern  
o v e r t h i s  tendency and su g g es ts  t h a t  the  u n ifo rm ity  can th en  a c tu a l ly  be 
g r e a te r  than  v /ith  group in s t r u c t io n  done by a te a c h e r  re a so n a b ly  s e n s i t iv e  
to  in d iv id u a l  n eeds. W ilhelm 's w arning was c e r ta in ly  n e c e s sa ry  in  the 
e a r l i e r  days o f  programmed le a rn in g  and shou ld  c e r ta in ly  n o t be ig n o red  
by the  d e s ig n e rs  o f  toda 3^ 's  le a rn in g  system s.
2.143 V a r ia t io n  o f cu rricu lum  co n ten t
The second s t r a te g y  f o r  in d iv id u a l iz a t io n  w ith  r e s p e c t  to  v a r ia t io n  . 
o f  le a rn in g  c a p a c ity  w ith in  a le a rn in g  group i s  a r a th e r  more r a d ic a l  
a d a p ta tio n  th an  j u s t  a llow ing  the le a rn in g  pace to vary . I t  re c o g n ise s  
the need to  a d ju s t  th e  a re a  covered , the  d ep th  o f coverage , the  sequence 
adop ted , e tc .  to  th e  l e a r n e r 's  needs.
One b a s ic  p r in c ip le  in  a d ju s t in g  cu rricu lum  c o n te n t to  the in d iv id u a l  
i s  to  b e a r  in  mind the 'r e a d in e s s  f o r  l e a r n in g ’ o f  the  s tu d e n t when 
c o n s id e rin g  the  tim ing  and sequence o f  in s t r u c t io n .  W heeler (1967) su g g es ts  
t h a t  th e  g e n e ra l  n a tu re  o f  the  le a rn in g  ex p erien ce s  o f fe re d  shou ld  be 
determ ined  by the  m ajor c h a r a c te r i s t i c s  o f  the developm ent 's ta g e *  b u t 
the p a r t i c u l a r  ex p erien ce  s e le c te d  must be s u ita b le  fo r  th e  in d iv id u a l  
s tu d e n t . This can b e s t  be ex p ressed  in  th e  concep t o f  'r e a d in e s s '« I t  
i s  f a i r l y  c l e a r  th a t  le a rn in g  proceeds most e f f e c t i v e ^  when the le a r n e r  
i s  p h y s ic a l ly ,  p sy c h o lo g ic a lly  and s o c i a l l y .read 3^ f o r  the e x p e rien c e ; 
o n ly  then  i s  the  le a rn in g  m eaningful so t h a t  in s t r u c t io n  i s  enhanced.
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However, ’Wheeler co n ten d s, t h i s  does n o t mean th a t  the te a c h e r  should 
do no th ing  a t  a l l  u n t i l  the c h i ld  i s  'r e a d y ';  he should p rov ide  
ex p e rien ces  to  he lp  the  c h ild  to  develop the a b i l i t y  to  a tte m p t the  
new ta s k . One in te r e s t in g  c a se -s tu d y  o f  the p r a c t i c a l  e f f e c t iv e n e s s  
o f  m atching in s t r u c t io n  to  th e  re a d in e s s  o f th e  s tu d e n t i s  fu rn ish e d  by 
the  Rayner fa m ily  o f  M erthyr T y d f il ,  the  su b je c t o f  a t e le v i s io n  docu­
m entary  in  1971. A l l  fo u r  c h ild re n  o f the  fam ily  were showing ach iev e­
m ents a t  'g e n iu s 1 l e v e l ,  in  fo u r  d i f f e r e n t  f i e l d s ;  m athem atics, p o e try , 
p a in t in g  and p iano  p la y in g . The m other spen t a  la rg e  p a r t  o f h e r  tim e 
te ac h in g  the c h i ld re n , and m odestly  claim ed th a t  the  s e c re t  o f  h e r  su ccess  
was q u ite  sim ply tim in g ; by o b se rv a tio n  o f each c h ild  she su p p lie d  
in s t r u c t io n  ju s t  when i t  was needed , i . e .  a t  the  p re c is e  moment o f  r e a d i­
n e ss . Of course  th i s  i s  by no means a  r ig o ro u s ly  in v e s t ig a te d  s i t u a t io n ,  
and the  c h ild re n  o b v io u s ly  have c o n s id e ra b le  b a s ic  a b i l i t y ,  b u t the 
m o th e r 's  techn ique  c e r ta in ly  worked and was an e x c e l le n t  i l l u s t r a t i o n  o f  
in d iv id u a l iz a t io n  in  p r a c t ic e .
Curr (1966) ag rees  v/ith the concept o f  re a d in e s s  and in d ic a te s  the 
m astery  o f  p r e - r e q u is i t e  s k i l l s  o r  knowledge as i t s  most im p o rtan t 
a sp e c t, c la im ing  th a t  t h i s  m astery  c o r r e la te s  more h ig h ly  w ith  success 
in  subsequen t to p ic s  th an  e i t h e r  c h ro n o lo g ic a l o r  m ental age ( i . e .  
p sy c h o lo g ic a l r e a d in e s s ) .  Gagne has done much work i n  t h i s  f i e l d  ( e .g .  
I 96I ,  1962, 1967) and has shown the im portance o f  p rev io u s  'le a rn in g  
s e t s '  f o r  e f f i c i e n t  le a rn in g ;  in  f a c t  he has shown th a t  a cu rricu lum  
to p ic  w i l l  have a h ie ra rc h y  o f  le a rn in g  s e t s ,  and the i d e n t i f i c a t i o n  o f 
t h i s  en ab le s  the te a c h e r  to  d esig n  a sequence o f in s t r u c t io n  f o r  t h a t  
to p ic ,  and a lso  to  s t a r t  the  s tu d e n t a t  the r ig h t  p o in t o f  the  sequence 
depending on the le a rn in g  s e ts  he has p re v io u s ly  acquired®
This concep t o f  a h ie ra rc h y  o f  le a rn in g  s k i l l s  i s  c lo s e ly  lin k e d
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w ith  t h a t  o f  the  i n t r i n s i c  s t r u c tu r e  o f  a subject® Bruner ( i 960) 
em phasises the need f o r  a s tu d e n t to  a p p re c ia te  t h i s  s t ru c tu re  i f  
e f f e c t iv e  le a rn in g  i s  to  be ach ieved ; to  a c e r ta in  e x te n t he su g g ests  
t h a t  l i t t l e  in d iv id u a l iz a t io n  i s  p o s s ib le  w ith  re s p e c t to  th e  co n ten t 
o f  th e  s u b je c t  m a tte r  ta u g h t. Cnonbach (1967) a lso  argues a g a in s t  too 
much d i f f e r e n t i a t i o n  in  the  cu rricu lu m , even when d e s ira b le  on account 
o f  a b i l i t y  o r  v o c a tio n . He quotes e a r ly  examples o f  t h i s  in  m athem atics 
te a c h in g , w here, as  a  r e s u l t ,  the 'd i s c ip l in e  o f  m athem atics was k e p t an 
arcane  p o sse ss io n  o f  a  s e le c te d  c l a s s ,  w hile  the low er c la s s e s  were 
d r i l l e d  on fo rm ulas s u i ta b le  f o r  sh o p k ee p e rs '. He co n ten d s, however, 
t h a t  to d ay  th e  theme in  m athem atics teach in g  (a s  in  o th e r  s u b je c ts )  i s  
to  g ive  ev ery  p u p i l  an u n d e rs tan d in g  o f  th e  same b asic  d is c ip l in e  even 
though some p u p i l s  go f u r th e r  and deeper. E d u ca tio n a l p h ilo so p h e rs  have 
jo in e d  in  t h i s  argument a g a in s t  "w atering-dow n" the cu rricu lu m  f o r  the  
l e s s  a b le ; V/hite ( 1969) c r i t i c i s e s  the  's o f t - o p t io n s ' o f  pro  je c t s  f o r  
the  schoo l le av in g  y e a r , and H ir s t  (1969) u rg e s  th a t  one should  n o t 
narrow  down the  cu rricu lum  too f a r ,  i n s i s t i n g  th a t  th e re  a re  seven 
'domains o f knowledge* (o r  c o g n itiv e  s t r u c tu r e s )  i n  each  o f  which ev ery  
c h i ld  should  be helped  tow ards some degree o f  mastery*
Of course the  most obvious and p o te n t  c o n s t r a in t  on in d iv id u a liz e d  
v a r ia t io n  o f  th e  cu rricu lum  i s  t h a t  o f  the exam ination  s y lla b u s . Success 
in  any c a r e e r  in  our modern s o c ie ty  s t i l l  depends to  a g re a t  e x te n t  on 
the p rev io u s  exam ination  r e s u l t s  ach ieved  by the  e n tra n ts  to  th a t  c a r e e r ,  
and exam ination  success depends v e ry  much indeed  on a s y lla b u s  having 
been covered . Scope f o r  d ig re s s io n , e i t h e r  in  depth  o r  b re a d th , i s  
th u s  very  l im i te d  as f a r  as the " e x te rn a l  exam ination" forms in  a  sch o o l 
a re  concerned , i . e .  in  t h i s  co u n try , th e  form s beyond th e  t h i r d  y e a r  in  
a secondary  schoo l.
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In  c o n tr a s t  to  the views o f Gagne and Gurr quoted above, B runer 
( i 960) su g g ests  t h a t  the  concep t o f  re a d in e ss  need n o t be too  r e s t r i c ­
t iv e  on the cho ice  o f  the sequence o f  in s t r u c t io n .  His h y p o th es is  i s  
t h a t  any su b je c t can be tau g h t in  some i n t e l l e c t u a l l y  h o n est form to  
any c h i ld  a t  any s tag e  o f  developm ent; he con tends t h a t  ’no evidence * 
e x i s t s  to  c o n tr a d ic t  t h i s  h y p o th e s is ’® He qu o tes  the example o f  f i f t h  
grade c h ild re n  ( i . e .  te n -y e a r  o ld s )  a t  Woods Hole g rasp in g  the c e n t r a l  
id e a s  from the ’Theory o f  F u n c tio n s ’ w ith o u t u n d e rs tan d in g  the th eo ry  
i t s e l f  ( f o r  which the c h ild re n  would have to  have reached th e  PLagetian 
s tag e  o f fo rm al operations)®  He l a t e r  a p p lie s  h is  h y p o th esis  in  
proposing  a ’s p i r a l ’ cu rricu lu m , in  which to p ic s  a re  re tu rn e d  to  s e v e ra l  
tim es , each time b e in g  developed f u r th e r ,  i . e .  th e re  i s  no h ie ra rc h y  as 
such. He im p lie s  th a t  l i t t l e  m atching to  the re a d in e s s  o f  th e  le a r n e r  
i s  s t r i c t ^  n e c e s sa ry  -  the s tu d e n t w i l l  always d e riv e  something from 
the  in s t r u c t io n  he re c e iv e s . However, Bruner concedes t h a t  the  s tu d e n t 
has to  be ta u g h t in  a manner a p p ro p ria te  to  h is  i n t e l l e c t u a l  developm ent, 
i . e .  the methodology should  c e r ta in ly  be v a r ie d  f o r  th e  in d iv id u a l  i f  
n o t the  sequence.
One more v iew po in t concerning sequence o f  in s t r u c t io n  i s  w orth 
noting® Mager ( 1964) has in t e r e s t i n g ly  shown th a t  th e  e f f ic ie n c y  o f  a  
teacher-im posed  sequence o f  in s t r u c t io n  i s  d o u b tfu l. By a llo w in g  a group 
o f  s tu d e n ts  to  take  c o n tro l  o f  the sequence o f  th e  tre a tm e n t o f  a  c u r r i ­
culum to p ic ,  he found th a t  the  sequence most m eaningful to  th e  le a r n e r  
was d i f f e r e n t  from th a t  guessed by th e  te a c h e r  as  being  most m eaningful 
to  th e  le a rn e r .  T his again  su g g es ts  th a t  the te a c h e r  shou ld  adopt an 
e m p ir ic a l approach being  p rep a red  to  change the sequence o f  h is  i n s t r u c ­
t io n  i f  i t  appears th a t  the s tu d e n t i s  f in d in g  d i f f i c u l t i e s  w ith  t h a t  
p re se n te d  to  him.
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What i s  th e re  to  say  abou t the b e s t  l e v e l  o f  d i f f i c u l t y  a t  which 
to  p i to h  the  in s t r u c t io n  to  a  g iven  s tu d en t?  Here again  th e re  i s  some 
co n tro v e rsy , Vernon (1958) su g g es ts  t h a t  the  e d u c a tio n a l environm ent 
shou ld  keep ju s t  ahead o f  each  p u p i l ’s c a p a c ity , to  s t r e t c h  h i s  mind to  
the utm ost* However, Skinner (19&7) would t r y  to  keep th e  le v e l  w e ll 
w ith in  th e  c a p a c ity  o f  the  s tu d e n t a t  any tim e; he a s s e r t s  t h a t  le a rn in g  
i s  b e s t  fu r th e re d  by th e  ’p o s i t iv e  re in fo rcem en t * o f  c o n tin u a l  success 
in  ta c k l in g  the  problem s a t  each s ta g e . Perhaps Lewis ( 1965) o f f e r s  a 
u s e f u l  summary o f  th e  p o s i t io n  f o r  the te a c h e r  to  b ea r in  mind; he 
su g g es ts  th a t  on e i t h e r  s id e  o f  th e  optimum le v e l  o f  d i f f i c u l t y  th e re  i s  
a  f a i r l y  narrow  re g io n  o f d i f f i c u l t y  which s u f f ic e s  to  h o ld  the  s tu d e n t ’s 
i n t e r e s t .  Above t h i s  reg io n , f r u s t r a t i o n  i s  ex p erienced ; below t h i s  
re g io n , boredom i s  f e l t  w ith  the e x c e s s iv e ly  sim ple m a te r ia ls .  Lewis 
argues t h a t  th e re  a re  s p e c ia l  advantages to  be g a ined  by o c c a s io n a lly  
touch ing  the u p per boundary o f  d i f f i c u l t y  because the e f f e c t  o f  reach in g  
i t  i s  (a )  to  sp u r th e  s tu d e n t on to  g r e a te r  e f f o r t s  and (b) to  re v e a l 
in c ip ie n t  w eaknesses which m ight n o t  o th e rw ise  have shown up.
How should th e  c o n te n t o f  th e  cu rricu lum  be v a r ie d  to  c a t e r  f o r  the  
in d iv id u  a l l y - d i f f e r e n t  r a te s  o f  le a rn in g  encoun tered  in  a  s e lf -p a c in g  
system , i , e .  i f  the  lo c k s tep  has been broken? We have seen  th e  d is a d ­
v an tag es  o f  a llow ing  the  s ta g e s  reached  by s tu d e n ts  o f  the same age to  
become w idely  d i f f e r e n t .  An a l te r n a t iv e  i s  to  p rov ide  ’en ric h m en t1 
m a te r ia l  which th e  f a s t  s tu d e n t can ta c k le  w hile  h is  s low er c la s s -m a te s  
cover the  b a s ic  ground; the  c la s s  then  proceeds a t  ap p ro x im ate ly  th e  
same speed. C lyner and Kearney (19&2) p o in t  o u t t h a t  en richm ent can  be 
o f  two k in d s : ( i )  H o rizo n ta l which i s  the a d d it io n  o f new le a rn in g
ex p e rien ces  on th e  l e v e l  o f the  l e a r n e r ’s p re s e n t achievem ent s ta tu s  
and ( i i )  V e r t ic a l  which p ro v id es  advanced work o r  f u r th e r  s p e c ia l i s a t io n  
in  th e  same a re a  o f  le a rn in g . They go on to  suggest t h a t  th e  known
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p u rp o ses  o f  c h ild re n , a s  th e y  r e l a t e  b o th  to  immediate and remote g o a ls ,
serve  as  c lu e s  in  sea rch in g  f o r  the d ir e c t io n s  which enrichm ent should
take  in  in d iv id u a l  c a se s . They recommend v a rio u s  ty p es  o f  re s e a rc h
l i b r a r y  and la b o ra to ry  work, and p re p a ra t io n  o f r e p o r ts  to  c a te r  f o r  th e
d i f f e r e n t  i n t e r e s t s  o f  c h ild re n ; a te a c h e r  m ight c o n s id e r  i t  to  be more
advantageous f o r  a p a r t i c u l a r  s tu d e n t to  undertake h o r i z o n t a l 1 e n r ic h -
%
ment r a th e r  than  to  p roceed  w ith  the  b a s ic  cu rricu lu m  more q u ick ly .
Summing up , th e re fo re ,  i t  i s  q u ite  p o s s ib le  f o r  s tu d e n ts  to  t r a v e l  
d i f f e r e n t  p a th s  tow ards g e n e ra l  cu rricu lum  o b je c t iv e s .  B runer ( l $66) 
argues f o r  p l u r a l i s m 1 and f o r  ‘e n lig h te n e d  opportun ism 1 in  th e  m a te r ia l  
and methods o f  in s t r u c t io n .  They should invo lve  d i f f e r e n t  ways o f  
a c t iv a t in g  c h i ld re n , d i f f e r e n t  ways o f p re s e n tin g  sequences, d i f f e r e n t  
o p p o r tu n i t ie s  f o r  some c h ild re n  to  sk ip  some p a r t s ,  w hile o th e rs  work 
t h e i r  way th rough  d i f f e r e n t  ways o f  p u tt in g  th in g s . . “A cu rricu lu m , in  
s h o r t ,  should  c o n ta in  many t r a c k s  lead in g  tow ards the  same g e n e ra l  g o a l11 
(B runer, i b i d . ) .
2 .15  In d iv id u a l iz a t io n  w ith  re s p e c t to  Learning S ty le
Each s tu d e n t has h i s /h e r  in d iv id u a l  s ty le  o f  le a rn in g  and the e x te n t  
to  which c h ild re n  d i f f e r  in  t h e i r  method o f  working by them selves can be 
v e ry  g r e a t  indeed . G laser (1973) m entions the in d iv id u a l  d if f e r e n c e s  in  
‘r a t e ,  pace and rhythm 1 o f le a rn in g , e .g .  some s tu d e n ts  l ik e  to  spend a  
c o n ce n tra te d  amount o f  time on t h e i r  work, com plete i t  and then  g e t  more 
work to  do; o th e rs  l ik e  to  work f o r  s h o r te r  p e r io d s  o f tim e , en joy  
t h e i r  d i s t r a c t io n s  and come back to  i t .  G laser u n d e r lin e d  the  im portance 
o f  d e te c tin g  such rhythm d if f e re n c e s  7/hen desig n in g  ad ap tiv e  system s o f  
in s t r u c t io n  and advocated  an in c re a se d  emphasis on ‘p rocess*  and ‘s t y l e 1, 
in c lu d in g  an assessm en t o f  th e  d i f f e r in g  needs o f  s tu d e n ts  f o r  ‘fe e d b a c k 1 
e .g .  some c h ild re n  need more q u e s tio n s  answered th an  o th e r s ,  some need 
more ex p lan a tio n  o f  d ir e c t io n ,  and some need more p ra is e  th an  o th e r s .
Not on ly  a re  th e re  in d iv id u a l p re fe re n c e s  fo r  p a r t i c u l a r  modes o f  
w orking, b u t f o r  p a r t i c u l a r  media o f  in s t r u c t io n  to o . Thus poor re a d e rs  
le a rn  b e t t e r  from th e  spoken o r re co rd ed  word than  from p r in te d  
m a te r ia ls ;  so w i l l  those  whose a u d ito ry  memory i s  s tro n g e r  than  t h e i r  
v is u a l  memory. Some f in d  human in te r a c t io n  m o tiv a tin g , o th e rs  do n o t;  
th e  c a u s a l f a c to r s  h e re  are  p ro b ab ly  the p a r t i c u l a r  s tu d e n t ’s ‘in t r o ­
v e rs io n *  and ‘anx iety*  le v e l s .
Thus each s tu d e n t seeks h is  own in fo rm a tio n , absorbs i t  and 
rep roduces i t  in  h i s /h e r  own way.- There i s  no ‘Royal Road* to  m astery  
o f  any one s u b je c t  and as K euscher (1967) warns u s ,  to  ig n o re  the  f a c t  
o f  d i f f e r e n t  le a rn in g  s ty le s  i s  b o th  i n e f f i c i e n t  and w a ste fu l o f  te a c h e r  
tim e and s tu d en t e f f o r t .
U n fo rtu n a te ly , we are on even more d i f f i c u l t  ground here than  in  
the  f i r s t  two ty p es  o f  m atching in s t r u c t io n  to  the  in d iv id u a l  which we 
have co n sid e re d , v iz .  v a r ia t io n  o f  le a rn in g  r a te  and cu rricu lum  c o n te n t .  
G laser (1971) w r ite s  t h a t  we know l i t t l e  about th e  r e la t io n s h ip s  betw een 
m easures o f  s tu d en t b eh av iou r and the le a rn in g  e f f e c t iv e n e s s  o f  th e  
v a r io u s  ‘means and media o f  in s t r u c t io n * .  Rowntree (1974) su g g ests  
th a t  even though th e  ‘new* media have p rov ided  an enorm ously p o p u la r  
stam ping ground f o r  e d u c a tio n a l re s e a rc h e rs  (Coppen, 1968 e t c . )  v e ry  
l i t t l e  o f  the p u b lish e d  re se a rc h  i s  o f  any h e lp  a t  a l l  in  d ec id in g  w hich 
media to  u se . R esearch  in to  ‘o ld e r*  m edia, i s  even le s s  p ro d u c tiv e  o f  
in s ig h t s ,  the main reaso n s f o r  t h i s  be in g  weak ex p erim en ta l d esig n , 
i n s u f f i c i e n t  d e t a i l  in  p u b lish ed  r e p o r t s ,  o r sim ply  f a i lu r e  to ask 
re s e a rc h  q u e s tio n s  r e la t in g  media e f fe c t iv e n e s s  to  c h a r a c te r i s t i c s  o f  the 
l e a r n e r ’s s i tu a t io n  and o b je c t iv e s . C e r ta in ly , v e ry  few g e n e r a l iz a t io n s  
can be drawn; re s e a rc h e rs  have looked  in  v a in  f o r  d if f e r e n c e s  in  
p re fe re n c e  f o r  media between s tu d e n ts  o f  d i f f e r e n t  age, a b i l i t y ,  a n x ie ty ,
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in tr o v e rs io n ,  p re v io u s  e d u ca tio n , sex , dependence, im pu ls iv en ess  e t c . ,  
w ith o u t e s ta b l is h in g  any g e n e ra l g u id e lin e s  to  enab le  us to  s u i t  the 
medium to  the in d iv id u a l .
Concerning m ethodology, th e  re se a rc h  i s  a lm ost e q u a lly  incon­
c lu s iv e .  L e ith  (1969 ( a ) )  Y /rites th a t  i t  i s  becoming c le a r  t h a t  
d i f f e r e n t  in s t r u c t io n a l  methods favou r le a rn in g  by d i f f e r e n t  p e r s o n a l i ty  
ty p e s , b u t elsev/here (19 69 (b ) )  admits th a t‘c le a r  p a t te r n s  a re  n o t y e t  
e s ta b l is h e d  in  t h i s  complex f i e ld * .  There i s  some evidence th a t  i n t r o ­
v e r te d  p u p ils  tend  to  favour more s t ru c tu re d  te ach in g  v /hile  e x tro v e r ts  
ten d  to  respond w e ll to  the ch a llen g e  o f d isco v ery  methods (e .g . D a llo s , 
1973)# y s ’fc s tu d e n ts  who see them selves as ‘ten se  and anxious* perform  
b e t t e r  v/ith  independen t study than  w ith  te a c h e r - d ir e c t  ion  (S tan to n , 1974)« 
However, item s such a s  th ese  do n o t l e t  support to  C ronbach’s ex p ressed  
hope (Cronbach, 1966) th a t  u l t im a te ly ,  enough knowledge would be g lean ed  
to  enab le  us to  say , f o r  example, th a t  a  p u p il w ith  one ‘p e r s o n a l i ty  
p r o f i le *  needs d isco v e ry  e x p e rien c e , whereas a n o th e r w i l l  move ahead 
more ra p id ly  on a l l  f r o n ts  i f te a c h in g  i s  d id a c t ic .
In  f a c t  the  few b a s ic  p r in c ip le s  which can be g le a n e d  from the  - 
sm all amount o f  e f f e c t iv e  re se a rc h  are f a r  l e s s  p re c is e  in  t h e i r  a p p l i ­
c a b i l i t y  than  t h i s  (Tallmadge and S hearer, 1969) . For exam ple,' G lase r 
( l9 7 l )  su g g ests  t h a t  one such b a s ic  p r in c ip le  in  design ing  in s t r u c t io n a l  
m a te r ia ls  and environm ents f o r  in d iv id u a l  le a rn in g  i s  to  p rov ide  
s i tu a t io n s  which a re  ‘h ig h ly  responsive  to  the b eh av io u r o f  the s tu d en t* . 
Thus the design  o f  le a rn in g  ex p erien ces  should in c lu d e  a b u i l t - i n  
f l e x i b i l i t y  so t h a t  a d a p ta tio n s  can be made when feedback  from the 
s tu d e n t in d ic a te s  the need to  ad ap t o n e ’s techn ique  to  s u i t  him p e rs o n a lly ;  
as G laser p u ts  i t :  *An in tim a te  dynamic re la t io n s h ip  can be b u i l t  up
between the te a c h e r ,  the s tu d en t and the e n v iro n m e n t.’ The im p lic a tio n  
i s  t h a t  th e  ‘h ig h ly  responsive*  en v iro n m en t. should  in c lu d e  a v a r ie ty
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o f  re so u rce s  ( f i lm s , ta p e s , s l i d e s ,  teach in g  m achines, e t c . )  from 
which the  te a c h e r  a n d /o r  the s tu d e n t s e le c t s ,  and th rough which he 
le a r n s .  Gagne (1971) makes the  f u r th e r  p o in t t h a t  n o t on ly  w i l l  the 
b e s t  re so u rce  o r  medium to use va ry  from s tu d en t to s tu d e n t and from 
to p ic  to  to p ic ,  b u t a ls o  from one in s t r u c t io n a l  fu n c tio n  to  a n o th e r : 
th u s  h is  a s s e r t io n  i s  th a t  th e  p re c is e  answ er to  the q u e s tio n  o f  ’which 
medium* i s  n o t to  be found by m atching co u rses  w ith  m edia, o r  even 
to p ic s  w ith  m edia, b u t r a th e r  in  m atching media w ith  ’s p e c i f ic  in s t r u c ­
t io n a l  fu n c tio n s* . W ith a g iv en  to p ic  he su g g ests  a t te n t io n  m ight b e s t  
be m ain ta in ed  by th e  in tro d u c tio n  o f  p ic tu r e s  whereas guided  le a rn in g  
m ight b e s t  be accom plished by p r in te d  v e rb a l in s t r u c t io n s  and feedback 
m ight b e s t  be perform ed by a u d ito ry  language. Thus when choosing a 
p a r t i c u l a r  medium f o r  a whole course o r  even th e  developm ent o f  an e n t i r e  
to p ic ,  one i s  u s u a l ly  making a value judgement th a t  such a medium w i l l  be 
b e s t  s u i te d  to  the v a rio u s  in s t r u c t io n a l  fu n c tio n s  in v o lv ed . B riggs, 
e t  a l  (1969) p rov ide  some u s e fu l  g u id e l in e s , e .g .  the3r in d ic a te  how the  
te a c h e r  m ight u s e f u l ly  c o n s id e r th e  o b je c t iv e s  and ’c o n d i t io n s ’ o f  
le a rn in g  (Gagne, 19&5) in v o lv ed . .
In  th e  c la s s  s i tu a t io n ,  one s o lu tio n  i s  f o r  the  te a c h e r  to  adop t 
a  m u lti-m ed ia  approach in  the reaso n ab le  e x p e c ta tio n  th a t  betiveen them 
he w i l l  s a t i s f y  a l l  the  s tu d e n ts ’ needs; Rowntree (1974) c a l l s  th i s  
’media o v e rk i l l* .  Use o f  a v a r ie ty  o f  medium a lso  h e lp s  to  p re v e n t 
boredom, b u t  th e re  a r e ,  o f c o u rse , l im i t s  to  t h i s  approach; e x c e s s iv e ly  
fre q u e n t sw itch ing  from one medium to a n o th e r  can be d i s t r a c t i n g ,  and 
Gagne’s ta s k -c e n tre d  approach  must a lso  be k e p t in  mind. However, i t .  i s  
c e r t a in ty  tim e th a t  te a c h e rs  ought to become much more m edia-conscious 
than  th ey  a re  a t  th e  moment; in n o v a tio n s  such as c a s s e t te  lo ad in g  ta p e -  
re c o rd e rs  and c a r tr id g e - lo a d in g  film  p r o je c to r s  have made the use o f a  
v/ide range o f  equipm ent a co m p ara tiv e ly  sim ple m a tte r , the main d i f f ic u l ty
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now being  the la c k  o f s u i ta b le  ’s o f t-w a re ’.
I t  i s  when in d iv id u a l iz a t io n  o f  in s t r u c t io n  a lso  in v o lv es  a h igh  
degree o f  independen t le a rn in g  t h a t  th e  ro le  o f  th e  te a c h e r  r a d ic a l ly  
changes, and the  media used need to  be very  d i f f e r e n t .  The te a c h e r  
la r g e ly  becomes a  ’manager o f r e s o u rc e s ’; he s e le c t s  and combines 
media and s t r a t e g i e s  in  the l i g h t  o f  w hat he knows o f th e  s tu d e n ts ’ 
le a rn in g  s ty l e s ,  b e a r in g  in  mind th e  c o s t - e f f e c t iv e n e s s  and p r a c t ic a ­
b i l i t y  o f  th e  many a v a ila b le  o p tio n s  (Rowntree, 1974). Hawkins 
(quoted  in  H o lt, 1970) u n d e r lin e s  th e  need f o r  a wide cho ice  o f  
re so u rce s  in  such ’le a rn in g -p a c k a g e s ’; i d e a l ly  th e re  should  be a t  hand 
m ultiply-program m ed m a te r ia l ,  designed  f o r  the  g r e a te s t  p o s s ib le  v a r ie ty  
o f  to p ic s ,  o rd e rin g  o f  to p ic s ,  and type o f re so u rc e , so th a t  f o r  ev e iy  
g iv en  way in to  a  s u b je c t  which a s tu d e n t may evolve on h is  own, th e re  
i s  m a te r ia l  a v a ila b le  which he w i l l  reco g n ise  as  he lp ing  him along th a t  
v e ry  way.
A c a u tio n a ry  no te  should  be sounded h e re . D evices such a s  teach in g  
machines and programmed tex t-b o o k s  do he lp  the  te a c h e r  to  in d iv id u a liz e  
in s t r u c t io n  because th ey  allow  s tu d e n ts  to  work on t h e i r  own and th e re ­
fo re  f r e e  th e  te a c h e r  to  g ive in d iv id u a l  a t t e n t io n  when re q u ire d . 
However, th e  dev ices  them selves to  n o t n e c e s s a r i ly  in d iv id u a l iz e  the 
in s t r u c t io n  th ey  p rov ide  f o r  th e  s tu d e n t. Indeed i t  i s  v i r t u a l l y  
im p ossib le  f o r  them to  do so s in ce  t h i s  in s t r u c t io n  i s  ’programmed' 
beforehand  by the te a c h e r  h im se lf , o r  p o s s ib ly  a p ro f e s s io n a l  w r i te r ,  
and t h i s  in e v i ta b ly  means t h a t  th e  c o n te n t i s  to  a  g r e a t e r  o r l e s s  
e x te n t  in f le x ib le * . This was c e r ta in ly  the  case w ith ’l i n e a r ’ programmes 
o f  the Skinner ty p e ; th u s  the e a r l i e s t  type o f m ultiply-program m ed 
m a te r ia l ,  v iz .  th e  ’i n t r i n s i c ’ o r  ’b ranching  programmes of5 the Crowder 
School, was developed in  re c o g n itio n  o f  th e  need f o r  in d iv id u a l iz a t io n  
o f  some s o r t .  Crowder was k een ly  aware o f  th e  range o f  in d iv id u a l
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d if f e r e n c e s  and soon r e a l i s e d  the need f o r  man-machine in te r a c t io n  to  
guide the  course o f  in s t r u c t io n  (De Cecco, 1964)* Roraiskowski (1968) 
d e sc r ib e s  how the developm ent o f  th e  sc ience  o f  c y b e rn e tic s  le d  to the  
*now h i s t o r i c 1 d e v ice , SAKI (S e lf-A d ap tiv e  Keyboard I n s t r u c to r ) ,  which 
t r a in e d  punchcard o p e ra to rs  by ’le a rn in g  prompts* .and v/hose course  o f 
in s t r u c t io n  was m odified  acco rd ing  to  the  e r r o r  p a t te rn  o f  the s tu d e n t.
The c r e d i t  fo r  th e  success o f  such ad ap tiv e  machines i s  n o t so much due 
to  the e le c t r o n ic  com plexity  o f  the machine (th e  ’.hardware*) a s  to  th e  
lo g ic  o r  te ac h in g  s t r a te g y  b u i l t  in to  i t  (th e  b a s is  o f  the ’so ftw a re* ) . 
Romiskowski (op. c i t . ) observed  t h a t  l e s s  was known about the  d esig n  o f  
such s t r a t e g i e s  th an  abou t the design  o f the n e ce ssa ry  e le c t r o n ic s  to  
c a r ry  them o u t; t h i s  i s  even more tru e  w ith  th e  advent o f  th e  m icro­
com puter (Summers, 1979)•
C le a rly  the problem s in v o lv ed  in  producing s im ila r  machines to  te a c h  
c u r r i c u la r  item s o f  a h ig h e r  o rd e r  o f com plex ity  in  the c o g n itiv e  domain 
a re  immense; i t  i s  here  t h a t  the com puter prom ises a g r e a t  d e a l.
Computer A s s is te d  I n s t r u c t io n  (.CAl) can s a t i s f y  the need  f o r  a  la rg e  
number o f  d i f f e r e n t  ro u te s  to  the same e d u c a tio n a l o b je c t iv e ;  th e  b ranch  
to  be fo llow ed  a t  a p a r t i c u l a r  p o in t  o f  d ivergence  in  th e  m a te r ia l  can 
be determ ined  n o t by the  one response  the  s tu d e n t makes a t  t h a t  p o in t  to ,  
say , a  m u ltip le -c h o ic e  q u e s tio n  (as  in  sim ple i n t r i n s i c  programming 
m achines) b u t by h is  p a t te r n  o f  response  o v er a p e rio d  o f  time -  maybe 
even ov er the  whole p e r io d  o f  in s t r u c t io n  up to  th a t  p o in t .  U n fo rtu n a te ly  
some would-be u s e r s  a re  p u t o f f  by th e  need to  le a rn  a com puter language 
v /ith  which one can ’converse* w ith  the  m achine. I t  v/as r e a l i s e d  in  the  
e a r ly  days o f  the  development o f  CAI th a t  i t  v/as e s s e n t ia l ,  to  develop  
com puter languages which would make i t  easy  fo r  the d e s ig n e rs  o f  a  cou rse  
to  p u t t h e i r  so ftw are  in to  a com puter, and f o r  a s tu d en t to  e x t r a c t  i t ,  
v /ith o u t e i t h e r  having to  become an e x p e r t  com puter programmer (G -laser, 1966).
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Some p ro g re s s  has been made in  t h i s  a re a  so t h a t  a f t e r  s h o r t  p e rio d s  o f 
in s t r u c t io n  a t  com puter c e n tr e s ,  s tu d e n ts  are  ab le  to  ’converse* w ith  the  
com puter f a i r l y  c o n f id e n tly  (A bbatt 1972, Le?/is 1978> Hubbard 1979)*
G laser (1966) reminds u s ,  however, t h a t  the a n a ly s is  o f  s tu d en t 
perform ance f o r  ’wise in s t r u c t io n a l  d e c is io n  tak ing*  i s  n o t the on ly  
c o n tr ib u tio n  to  in d iv id u a l iz a t io n  which the computer Can make. W ith 
a p p ro p r ia te ly  designed  ’o n - lin e  s t a t i o n s ’ , a computer can p ro v id e  a  r i c h  
environm ent f o r  the s tu d e n t . New ways can be prov ided  f o r  him to  i n t e r a c t  
w ith  and m anipulate  s u b je c t m a te r ia l  as he works w ith  i t .  Through 
a p p ro p r ia te  audio and video  s to rag e  d ev ice s , th e  com puter can c o n tro l  
f a s t  a cce ss  to  sound m essages and p ic tu re s ;  thus a s tu d e n t  might le a r n  
about th e  a lg e b ra ic  r e p re s e n ta t io n  o f  an eq u a tio n  by m an ipu la ting  
d i f f e r e n t  param eters  on a keyboard and th e re b y  changing the slope and 
in te r c e p t s  o f  a curve d isp la y ed  on a v is u a l  d is p la y  u n i t .  The computer 
can even be used  in  a ’s im u la tio n  mode* (Blum 1971) w herein a  s tu d e n t 
can s im u la te  experim ents and see what r e s u l t s  he would e x p e c t to  g e t from 
them; one advantage o f  such s im u la tio n  i s  t h a t  one can sim u la te  quan­
t i t i e s  which do n o t a c tu a l ly  e x i s t ,  e .g .  f i e l d  l in e s ,  l i g h t  ra y s , non- 
Newtonian laws o f m otion, m agn ified  r e l a t i s t i c  e f f e c t s ,  and th i s  f a c i l i t y  
can be an ex trem ely  e f f e c t iv e  a id  in  scien ce  te a c h in g .
, U n fo rtu n a te ly , th e re  i s  the problem of c o s t  even m o re 'fo r  the 
im plem entation  o f  OKI than  f o r  the o th e r  ty p es  o f m ed ia-aided  in s t r u c t io n .  
Schools need c o n sid e rab le  f in a n c ia l  help  i f  they  are  to  i n s t a l  a com puter 
te rm in a l and th e re  a re  co n s id e ra b le  running c o s ts .  T ay lor (1971) su g g es ts  
th a t  a  co m p ara tiv e ly  cheap arrangem ent i s  an a l l ia n c e  betw een a sch o o l 
and lo c a l  in d u s try  f o r  o f f - l in e  f a c i l i t i e s ,  e .g .  a t  Sevenoaks sch o o l, 
boys le a rn  ’F o r t r a n ’ , type t h e i r  in s t r u c t io n s  on .a com puter programming 
desk and send the coded ta p e s  to  th e  H arley T ile  Company where th e y  a re  
p ro cessed  f r e e  o f  charge on a s o p h is t ic a te d  computer u s in g  ’unem ployed'
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tim e. S im ila r  ’o f f  p e a k ’ use o f a la rg e  com puter i s  in v o lv ed  in  th e  
’CAMOL’ (C om puter-A ssisted  Management o f  L earn ing) schemes a t  B e lfa s t  
and Birmingham; the aim o f  th ese  i s  to  r e l ie v e  te a c h e rs  o f  the e x tr a  
workload in v o lv ed  in  th e  management o f  a  h ig h ly - in d iv id u a liz e d  
independen t le a rn in g  system  (Brown and McMahon, 1979; T in s le y , 1979)*
However, the g r e a te s t  hope f o r  the  re d u c tio n  o f  the c o s ts  o f  
com puter a s s is ta n c e  in  schoo ls  l i e s  in  the developm ent o f  th e  m icro­
com puter. P rov ided  th a t  th e  Heads o f  D epartm ent in  a schoo l agree to  
po o l p a r t  o f t h e i r  s u b je c t a llo7 /ance, i t  i s  now f in a n c ia l ly  f e a s ib le  
f o r  a schoo l to  purchase i t s  own com puter system ; much g r e a te r  f l e x i ­
b i l i t y  and v a r ie ty  o f  com puter a s s is ta n c e  i s  then  p o s s ib le  (H in ton , 1977; 
Summers, 1979)*
In  s p i te  o f  such developm ents as th e se , the c o s t  o f  the 'hardware* 
i s  s t i l l  a  co n s id e ra b le  o b s tac le  to  the  developm ent o f  system s o f  
in d iv id u a liz e d  le a rn in g . T his was recogn ized  by th e  N u ff ie ld  ’R esources 
f o r  l e a r n in g ’ p r o je c t  when i t  c o s te d  i t s  p ro p o sa ls  in  some d e t a i l  
(R esources f o r  L earn ing , 1971)* I t  i s  q u ite  c l e a r  th a t  on ly  when the  
h o ld e rs  o f  the  e d u c a tio n a l p u r s e - s t r in g s  ( i . e . ,  tt© Departm ent o f  
E ducation  and Science th rough  the Local E ducation  A u th o r i t ie s )  a re  
convinced o f  the b e n e f i ts  o f  adop tion  o f  in d iv id u a liz e d  le a rn in g  in  
sch o o ls  w i l l  th ey  e f f e c t iv e ly  overcome th e  f in a n c ia l  o b s ta c le  o f  the 
c o s t ,  n o t on ly  o f  th e  ’hardw are’ b u t the co n sid e rab le  ’h id d e n ’ c o s ts  o f  
producing  the  ’s o f tw a re ’ o f  in d iv id u a l iz e d  in s t r u c t io n ,  e .g .  the  c o s t  
o f  te a c h e r  time in  i t s  p ro d u c tio n . The design  o f  e f f e c t iv e  programmes 
o r  packages i s  u s u a l ly  beyond the time re so u rce s  o f  the  in d iv id u a l  
te a c h e r  in  a schoo l; curricu lum  developm ent teams o fte n  have to be 
formed so th a t  th e  burden can be sh ared  w ith  c o lle a g u e s  in  the same 
schoo l o r  o th e r  lo c a l  ones, and T each e rs ' C entres o f te n  become the f o c i  
f o r  th ese  groups. C onsiderable back ing  i s  n e c e ssa ry  from lo c a l
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E duca tion  A u th o r i t ie s  f o r  such a c t i v i t i e s  w ith  secondment being  h ig h ly  
d e s ira b le  f o r  the team le a d e rs  (Sand, 19&7).
More w ide ly -based  p o o lin g  o f  id e a s  has been ach ieved  by such 
a g en c ies  as  th e  R esources f o r  Learning Development U n it, b ased  in  
B r i s to l .  This o rg a n is a t io n  was e s ta b l is h e d  as a  d i r e c t  r e s u l t  o f the  
in v e s t ig a t io n s  and recommendations of th e  re se a rc h  funded by the  N u ff ie ld  
Foundation in- i t s  ’R esources f o r  lea rn in g *  P r o je c t ,  1966 -  71 (T ay lo r, 
1971)* The P ro je c t  recommended the  fo rm atio n  o f lo c a l  su p p o rtin g  
ag en c ies  o r  ’h iv e s ’ which would produce le a rn in g  packages, f o r  the l in k e d  
schoo ls  (R esources fo r  Learning P r o je c t ,  1971)• U n fo r tu n a te ly , the 
B r is to l  U n it was the on ly  one e s ta b l is h e d  and f i n a n c i a l l y  supported  by 
a  Local A u th o rity ; i t  h a s , however, dem onstrated  j u s t  ho?/ e f f e c t iv e  
lo c a l  c o -o p e ra tio n  can be , by fo s te r in g  a c o n s id e ra b le  amount o f 
independent le a rn in g  in  secondary schoo ls  in  th e  Avon a re a .
The ’Independent Learning in  Science A sso c ia tio n *  (IL IS ) i s  a 
B r i t i s h  n a t io n a l  o rg a n is a tio n  d e d ica te d  to  the more w idespread  exchange 
o f  id e a s  and m a te r ia ls ,  bu t on ly  f o r  use in  the  te ac h in g  o f  secondary 
schoo l sc ience  (IL IS , 1975)® To th i s  end, ILIS produces a  q u a r te r ly  ~ 
jo u rn a l and an a n n u a lly -re v ise d  ad d ress  l i s t  and ca ta lo g u e  o f  '’softw are*  
which i s  a v a ila b le  from members a t  low c o s t;  th u s  u n n ecessa ry  d u p li­
c a tio n  o f  e f f o r t  by te a c h e rs  working in  d i f f e r e n t  p a r t s  o f  th e  c o u n try  
b u t in  s im ila r  f i e l d s  can be avoided , and le a rn in g  packages improved by 
c o n s tru c tiv e  c r i t ic i s m  from o th e r  te a c h e rs  in te r e s t e d  i n ,  and know ledgeable 
ab o u t, th e  same a re a  o f  the cu rricu lum .
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2 .2  INDEPENDENT IEARNING-
I t  has been p o in te d  o u t e a r l i e r  t h a t  a s  soon a s  a  te a c h e r  
in tro d u c e s  a  degree of' in d iv id u a l iz a t io n  in to  th e  in s t r u c t io n  o f a  
group o f  s tu d e n ts ,  he m ust, a s  a c o r o l la r y ,  accep t t h a t  th e  s tu d en ts*  
le a rn in g  becomes to  a  c e r ta in  e x te n t  ’in d ep en d en t1, i . e .  the te a c h e r  
cannot remain the  so le  source o f  in fo rm a tio n  f o r  th e  s tu d e n ts . In  
f a c t ,  in  any independen t le a rn in g  system , th e  te a c h e r  becomes a 
’manager o f  r e s o u rc e s ’ , and t h i s ,  as  we s h a l l  d is c u s s  l a t e r ,  can g iv e  
r i s e  to  ’ro le*  problem s fo r  some te a c h e r s .  Our p re s e n t  pu rp o se , how ever, 
i s  to  su g g est th a t  th e  independent n a tu re ' o f  such le a rn in g  i t s e l f  has 
c o n s id e ra b le  ad v an tag es, over and above those which i t  has by v ir tu e  
o f  being  lin k e d  w ith  in d iv id u a l iz a t io n .
2 .21  The S p ec ia l A dvantages o f  Independent Learning
(a )  The le a rn in g  ach ieved  i s  more e f f i c i e n t
I t  i s  one o f  th e  ten  commandments o f s u c c e s s fu l  ed u ca tio n  th a t  
p a r t i c ip a t io n  o f  th e  le a r n e r  in  th e  p ro c e ss  o f communication i s  an 
in d isp e n sa b le  req u irem en t o f  e f f i c i e n t  teach in g  (C u rr, 1966) .  BLdgeon 
( 1965) su g g es ts  t h a t  c h ild re n  o f te n  r e a l i s e  f a r  too la t e  th a t  le a rn in g
i s  som ething they  can on ly  do f o r  them selves; th e y  th in k  th e y  can be
\  ' •
\
’p ass iv e*  le a r n e r s .
U n fo rtu n a te ly , th e  t r a d i t i o n a l  classroom  ten d s to  encourage 
p a s s iv i ty ;  the  g r e a te r  p a r t  o f th e  te ach in g  i s  to  la rg e  g roups o f  
p u p i l s ,  n e a r ly  a l l  o f  whom have to  be s i l e n t  and d o c ile  f o r  n e a r ly  a l l  
o f  th e  tim e o r  e ls e  chaos r e s u l t s .  Even in  the p r a c t i c a l  work o f a  
sc ien ce  s u b je c t ,  as  Bosworth (1967) p o in ts  o u t, many o f  the c h ild re n  
in  th e  c l a s s  do n o t need to  do any work f o r  them selves; a l l  too  o f te n  
r e s u l t s  and co n c lu s io n s  a re  copied  in to  notebooks w ith o u t any r e a l  
u n d e rs tan d in g  o f  what i s  be ing  shown.
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In  an in d iv id u a liz e d  le a rn in g  system , however, th e re  i s  v e ry  l i t t l e  
o p p o rtu n ity  f o r  p a ss iv e  l i s t e n in g .  There i s  a  marked s h i f t  from le a rn in g  
'by  being t o l d '  to  le a rn in g  'th ro u g h  a p e rso n a l in te r a c t io n  w ith  people  
and th in g s ' (T ay lo r, 1972 (b ) ) ;  m oreover, the r e s p o n s ib i l i ty  f o r  
le a rn in g  i s  c le a r ly  seen to  s h i f t  from the te a c h e r  to  the le a r n e r ,  and 
G-leason ( 1967) rem inds us t h a t  b e h av io u ra l psychology has shown th a t  the  
l e a r n e r 's  accep tance  o f  t h i s  r e s p o n s ib i l i ty  g e n e ra te s  the m o tiv a tio n  
n e c e ssa ry  f o r  e f f e c t iv e  le a rn in g . As S ears (1967) p u ts  i t :  the
'e f f e c ta n c e ' th eo ry  o f  m o tiv a tio n  su g g ests  t h a t  p u p ils  ex p erien ce  an 
i n te r n a l  u rge  to  accom plishm ent on t h e i r  own, d e riv in g  s e lf - re in fo rc e m e n t 
therefrom .
A t t h i s  p o in t  i t  should be m entioned th a t  some c r i t i c s  o f  
independent le a rn in g  have su g g ested  th a t  when s tu d e n ts  a re  le a rn in g  a t  
t h e i r  own pace from , say , teach in g  m achines, th e y  lo se  the  m o tiv a tio n  
g en e ra ted  in  the t r a d i t i o n a l  c lassroom  by co m p etitio n  w ith  o n e 's  fe llo w  
p u p i ls .  However, as B orger and Seaborne (1966) p o in t  o u t, s in c e  on ly  
one p u p il  in  a c la s s  can come ou t ' t o p ' ,  com parisons w ith  o th e r  members 
o f  a c la s s  a re  l i k e l y  to  be d is c ouraging  r a th e r  than encou rag ing . In ­
a d d it io n  th e  programme used ? /ith  such a machine w i l l  in c lu d e  a p a t te r n  
o f  'p o s i t iv e  re in fo rce m e n t' and c o n s ta n t a c t i v i t y  on the p a r t  o f  the 
s tu d e n t ,  and th ese  a re  g e n e ra l ly  s t ro n g ly  m o tiv a tin g .
0 0  R eduction in  d is c ip l in e  and d ro p -ou t problem s
One s p in -o f f  b e n e f i t  from t h i s  more e f f i c i e n t  and b e tte r -m o tiv a te d  
le a rn in g  i s  a f re q u e n tly -e x p e rie n c e d  re d u c tio n  in  d is c ip l in e  and d ro p -o u t 
problem s. D isc ip lin e  problem s a re  o f te n  a m a tte r  o f po o r com m unications 
between te a c h e r  and p u p il ,  and good communications are c l e a r ly  o f  the 
essence  in  an independent le a rn in g  system , in  the form o f  con tinuous 
feedback  and feedforw ard  between the p u p il  and the  te a c h e r , e s p e c ia l ly  
in  the fre q u e n t one-to -one s i tu a t io n s  which a re  made p o s s ib le .  Secondly,
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th e re  are  improved p e rso n a l .r e la t io n s h ip s  between te a c h e r  and p u p i ls ,  
based  on the  f a c t  t h a t  the te a c h e r  i s  seen as  an a l l y  in  overcoming the 
problem s o f  le a r n in g , r a th e r  than  on the  s id e  o f  the  "knowledge enemy" 
which has to  be 'conquered*. As Jackson ( 1968) p u ts  i t ,  th e re  i s  l e s s  
'p sy c h o lo g ic a l d is tan ce*  (as w e ll a s  p h y s ic a l  d is ta n c e )  between te a c h e r , 
le a r n e r  and m a te r ia ls .
A th i r d  f a c to r  i s  the ( a t  l e a s t  p a r t i a l )  rem oval o f  th e  'av e rs iv e*  
c o n tro l  o f  the t r a d i t i o n a l  c lassroom . S kinner (1968) con tends th a t  
th e  open ly  a v e rs iv e  c o n tro l  o f  f i f t y  y e a rs  ago (e .g . the  m em orisation 
o f  ta b le s  in  o rd e r  to  avoid  the  cane) has been re p la c e d  by an o th er form 
o f  a v e rs iv e  s t im u la t io n . The c h i ld  does h is  work. p r im a r i ly  to  escape 
from the t h r e a t  o f  a s e r ie s  o f  m inor a v e rs iv e  ev en ts  -  the  t e a c h e r 's  
d is p le a s u re , th e  c r i t i c i s m  o r r id ic u le  o f  h is  c la ssm a te s , an ignom inious 
showing in  a  c o m p e titio n , low marks in  a t e s t ,  a ta lk in g - to  by th e  
Headm aster, e tc .  Sk inner su g g es ts  th a t  'g e t t in g  the  answ er r i g h t  i s  in  
i t s e l f  an in s ig n i f i c a n t  e v e n t, any e f f e c t  o f  which i s  l o s t  amid the 
a n x ie t ie s ,  the boredom, and the  a g g re ss iv e n ess  which are  the in e v i ta b le  
r e s u l t s  o f  a v e rs iv e  c o n tro l* . However, the keynote o f  independen t le a rn in g  
i s  f re q u e n t p o s i t iv e  re in fo rcem en t and t h i s  has none o f  the  above u n fo r­
tu n a te  b y -p ro d u c ts .
F o u r th ly , u n f a i r ly  c r i t i c a l  assessm en t o f  p u p i ls  i s  re p la c e d  by 
r e a p p ra is a l  o f  the system  i t s e l f ;  a  h igh  degree o f  m astery  by a l l  
p u p ils  i s  the  d e s ire d  g o a l, and i f  t h i s  i s  n o t ach iev ed  then  th e  system 
i s  reg ard ed  a s  having f a i l e d  and needing ad ju stm en t. T his was w e ll p u t 
by K e l le r  (1968) when he answered a  s tu d e n t ’s c r i t ic i s m  o f  the  b eh av iou r 
o f  the  w hite  r a t  he was using  in  an experim ent by th e  rem ark: " the  r a t
i£  always r ig h t " .
F in a l ly ,  as Brown (19&3) p o in ts  o u t, a  common cause o f  d is c o n te n t  
in  t r a d i t i o n a l  school c la s s e s  i s  the su p p ress io n  o f  c u r io s i ty  and
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im ag in a tio n  because the lo c k s tep  i n s i s t s  th a t  th e  p u p i ls  should a l l  be 
c u rio u s  and im ag in a tiv e  to g e th e r . Independent le a rn in g  a llow s much 
more freedom to  ex p lo re  and d is c o v e r , guided by the te a c h e r , and th i s  
a f fo rd s  co n sid e ra b le  i n t e l l e c t u a l  s a t i s f a c t io n .  Brown ( i b i d . ) quo tes 
the  ’Q uest p h a se ’ o f  h is  cu rricu lum  a t  Melbourne High School as a m ajor 
f a c to r  in  th e  re d u c tio n  o f  the d ro p -ou t r a te  th e re  to  4/5 compared w ith  
a  n a t io n a l  average o f  30/5.
(c ) The q u a l i ty  o f  the te ach in g  p rov ided  i s  f r e q u e n t ly  improved
A s .in  a l l  p ro fe s s io n s , th e re  a re  good, bad and in d i f f e r e n t  exponents 
o f  the a r t  o f  te ac h in g ; even w ith in  a  sch o o l, the  te a c h e rs  in  a g iven  
s u b je c t  departm ent w i l l  have d i f f e r e n t  a b i l i t i e s ,  d i f f e r e n t  s t re n g th s  
and w eaknesses, d i f f e r e n t  p e r s o n a l i t i e s  and d i f f e r e n t  teach in g  s ty le s .  
T ay lo r (1971) rem inds u s  t h a t  i t  i s  most im p o rtan t to  a  p u p i l  which 
te a c h e rs  he draws in  the ’lucky  d ip ’ o f  the tim e ta b le . He quotes a 
q u e s tio n n a ire  is su e d  by the  Royal S o c ie ty  to i t s  members in  1970 concern ing  
th e  in f lu e n c e s  which le d  them to become sc ie n tis ts* . Much the  most im por­
ta n t  was found to  be the ’good’ sc ien ce  m aster; i t  i s  n o t known how many 
o th e rs  a re  d e te r re d  by a ’p o o r ’ te a c h e r . -
Again in  b o th  scien ce  and m athem atics, b u t p a r t i c u l a r ly  the l a t t e r ,  
the severe  sh o rtag e  o f s p e c i a l i s t  te a c h e rs  has f o r  some tim e produced i l l -  
e f f e c t s .  The D ainton R eport (C ouncil f o r  S c ie n t i f ic  B o licy , 19&8) 
suggested  t h a t  one o f the  causes o f the swing from scien ce  and maths 
in  re c e n t y e a rs  i s  th e  f a c t  th a t  c h ild re n  are  committed to  c a r e e r  choice 
be fo re  they  ex p erien ce  good sc ien ce  and maths teach ing  by s p e c i a l i s t  
te a c h e rs . A gain, sc ien ce  te a c h e rs  f in d  i t  v e ry  d i f f i c u l t  to  keep a b re a s t  
o f  re c e n t developm ents in  t h e i r  f i e ld ;  the r e s u l t  i s  o f te n  s t e r i l e  
sc ience  teach in g  w ith o u t m ention o f  modern a p p lic a t io n s  to  e lu c id a te  
b a s ic  p r in c ip le s .
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The te a c h e r 's  p e r s o n a l i ty  and teach in g  s ty le  a re  im p o rtan t to o ; 
th e re  can be a  la ck  o f sympathy between a  p a r t i c u l a r  te a c h e r  and a 
p a r t i c u l a r  p u p i l ,  and Jackson (1962) summarises some in te r e s t in g  
re s e a rc h  in  t h i s  f i e l d .  A nother im p o rtan t o b se rv a tio n  in  t h i s  
co n n ec tio n  has been made by P e te rs  (197&)* He su g gests  th a t  even 
where a school has a b r i l l i a n t l y  o r ig in a l  te a c h e r , i t  can sometimes 
c re a te  problem s in  th e  long run . In n o v a tio n s  which such a  te a c h e r  
in tro d u c e s  can f lo u n d e r  and b reak  down i f  th e y  l a t e r  have to  be im p le­
mented by an ’average * te a c h e r  w ith o u t h is  s p e c ia l  g i f t s .
A w e ll designed  independen t le a rn in g  system m inim ises the above 
d e fe c ts  ow ing 'to  v a r ia t io n  in  teach in g  q u a l i ty ,  by .a im ing  to  s tan d a rd iz e  
the le v e l  a t  th a t  o f  the  b e s t  te a c h e rs  in  the  sch o o l, o r  the d i s t r i c t  
( i f  th e  system i s  to  be used by th e  schoo ls in  an a re a )  o r  the co u n try  
( i f  i t  i s  to  have n a t io n a l  co v erag e ). Thus the  b e s t  te a c h e rs  must be 
in v o lv e d .in  the design  o f  th e  c o u rse  m a te r ia ls  (programmes, b o o k le ts ,  
a u d io -v is u a l a id s ,  e t c . ) ;  a l l  p u p i ls  u s in g  th e  system a re  then  exposed 
to  h igh  q u a l i ty  ’te a c h in g ’ and t h i s  we have seen above i s  p a r t i c u l a r l y  
im p o rtan t f o r  the younger, uncommitted p u p ils  whom i t  i s  im p o rtan t to . 
persuade to  take up s c i e n t i f i c  o r  en g in eerin g  c a re e rs  in  the n a t io n a l  
i n t e r e s t .  In  e f f e c t  a l l  o f  the p u p ils  a re  be ing  ta u g h t by a s p e c i a l i s t  
e x p e r t ,  and i f  the c o n tin g e n c ie s  o f  the tim e - ta b le  so demand, non­
s p e c i a l i s t s  cou ld  ’adm in ister*  the  system , w ith  a s p e c i a l i s t  in  o v e r a l l  
charge o f  s e v e ra l  such groups and reaso n ab ly  c lo se  a t  hand to  cope w ith  
s p e c ia l  d i f f i c u l t i e s .  This i s  the  techn ique adopted f o r  example (a )  by 
the S u rrey  A uto-T utor M athem atics P ro je c t  team a t  Prance H i l l ,  Camberley, 
who u n d e rlin e  th e  ease w ith  which n o n - s p e c ia l is t  te a c h e rs  can make an 
e f f e c t iv e  c o n tr ib u tio n  in  t h i s  way (S u rrey  County C ouncil, 1970) and
(b) by the  I .L .E .A . ’APPIL’ system fo r  s ix th  form sc ien ce  te a c h in g , 
w herein one s p e c i a l i s t  ph y sics  te a c h e r , say , i s  p e r ip a te t i c  f o r  a  number
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o f  com prehensive sch o o ls , each  o f which m ight have on ly  th re e  p h y s ic s  
p u p i ls  in  th e  s ix th  form , i . e .  th e  s p e c i a l i s t  i s  p re s e n t f o r ,  say , two 
p e r io d s  ou t o f  th e  e ig h t  f o r  Advanced Level Physics in  a g iven  sch o o l, 
n o n - s p e c ia l i s t s  a d m in is te r in g  the system m a te r ia ls  fo r  the  o th e r  s ix  
p e r io d s  (APPIL, 197&)* One ’sp in -o ff*  here i s  th a t  sm a lle r  compre­
h en siv e  sch o o ls  become more v ia b le ;  w ith o u t t h i s  k in d  o f  p e r ip a te t i c  
teach in g  o f  sm all g roups, a comprehensive low er school has to be v e ry  
la rg e  f o r  th e  s ix th  form which i t  feed s  to  co n ta in  e co n o m ica lly -s iz ed  
g roups in  th e  l e s s  p o p u la r b u t im p o rtan t su b je c ts  (e .g . p h y s ic s ) .  Such 
la rg e  com prehensive schoo ls ( > 1200) have been found to have many s o c ia l  
and d is c ip l in a r y  d isad v an tag es  (T ay lo r, 1971)*
F u r th e r , the u p - to -d a te n e s s  problem i s  f a i r l y  e a s i l y  so lv ed  by 
someone who has th e  time and f a c i l i t i e s  to  keep a b re a s t  o f  modern 
developm ents (e*g. a County a d v ise r)  p e r io d ic a l ly  u p -d a tin g  the m a te r ia l  
by in s e r t in g  re c e n t a p p l ic a t io n s .  Also the  le a rn in g  system has no 
'p e r s o n a l i ty ’ f o r  a p a r t i c u l a r  s tu d e n t 's  p e r s o n a l i ty  to  c la s h  w ith ; 
tru e  he m ight n o t g e t  on w ith  a le a rn in g  pack ag e’s te ach in g  s ty l e ,  b u t  
th e re  would be more th an  one rou te  th rough  the  m a te r ia l ,  and the su p e r­
v is in g  te a c h e r  would always be c lo se  a t  hand to  prov ide t u t o r i a l  he lp  
in  such c a se s .
L es t i t  be though t th a t  the above d is c u s s io n  i s  h in t in g  a t  the 
p o s s i b i l i t y  o f  th e  teach in g  machine com pletely  re p la c in g  the te a c h e r ,  
l e t  us em phasise the  need f o r  the s p e c i a l i s t  te a c h e r  to manage the 
re so u rc e s  in v o lv ed  in  th e  system , and to  a c t  a s  a t u to r  when the  s tu d e n t 
needs p e rso n a l a s s is ta n c e .  The aphorism s: ’b e t t e r  a good machine th an
a bad te a c h e r ' and 'th e  te a c h e r  who can be re p la c e d  by a machine d ese rv es  
to  b e ' (C urr, 1966) c e r ta in ly  go too  f a r ;  th ey  a re  answ ered, f o r  
exam ple, by Borger and Seaborne (1966) , who u n d e rlin e  the  in f lu e n c e  o f
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e d u c a tio n a l t r a d i t i o n  (and the i n s t i t u t i o n s  which embody i t )  which 
encourages and sometimes c o n s tr a in s  te a c h e rs  to  engage in  re p la ce a b le  
a c t i v i t i e s .  The in c u rs io n  o f  the machine in to  human p re s e rv e s , they  
a s s e r t ,  o n ly  h ig h l ig h ts  the  e x te n t to  which te a c h e rs  have to  c a r ry  o u t 
ro u tin e  ta sk s  w hich are  n o t w orthy o f  t h e i r  p o t e n t i a l i t i e s .  This 
su re ly  i s  the p o in t ;  th e  machine and th e  te a c h e r  can each to  c e r ta in  
th in g s  b e t t e r  th an  the  o th e r . Schram (quoted by G ilb e r t ,  1j&j )  sums 
up th e  p o s i t io n  v e ry  w e ll in  h is  d isc u ss io n  o f re se a rc h  comparing th e  
e f f e c t iv e n e s s  o f  media and human b e in g s  a s  te a c h e rs ;  when th e  com parison 
em phasises th in g s  a  te a c h e r  can do e s p e c ia l ly  w e ll (take  ca re  o f  
in d iv id u a l  n eed s, answer q u e s tio n s  which c a n 't  be e a s i ly  a n t ic ip a te d  
b e fo re  the  le s s o n , conduct a d is c u s s io n , and th e  l ik e )  th e  more le a rn in g  
i s  l i k e ly  to  tak e  p lace  v ia  the te a c h e r . When th e  com parison em phasises 
the  th in g s  a machine p lu s  o th e r  media can do s p e c i a l ^  w e ll -  p re s e n t  
t r u l y  e x c e l le n t  m a te r ia l ,  p re se n t a le sso n  th a t  has to  be p re p a red  w ith  
more ca re  and f r e e  tim e th an  a c lassroom  te a c h e r  can u s u a l ly  a f fo rd  to  
g ive i t ,  g ive a u d io -v is u a l d em onstra tions t h a t  would be beyond the 
a b i l i t y  o r  re so u rc e s  o f  a classroom  te a c h e r  -  th en  th e  advantage f a l l s  
on th e  media s id e .  -
The answer c l e a r ly  i s  i n  a te a c h e r  -  machine p a r tn e rs h ip  and t h i s  
i s  what independen t le a rn in g  system s aim to  p ro v id e . As T ay lo r (1970) 
o b se rv es , th e  te a c h e r  can then  u t i l i z e  what i s  h is  tru e  e x p e r t is e  v iz .  
the  d ev is in g  and o rg an is in g  o f the  le a rn in g  p ro c e ss , r e la t in g  to  th e  
needs o f  in d iv id u a l  p u p i ls ,  and g iv in g  help  and sup p o rt o n ly  when 
n e ce ssa ry . By a cc e p tin g  co u rses  p rep a red  by o th e r s ,  by p e rm it t in g  v a rio u s  
te c h n o lo g ic a l d ev ice s  to  tak e  over the work th e y  can do as w e ll  as  o r  
b e t t e r  than  th e  te a c h e r  (and encouraging the in te g ra t io n  o f  e d u c a tio n a l 
te c h n ic ia n s  in  the  rooms where le a rn in g  i s  ta k in g  p la c e ) ,  th e  te a c h e r  i s  
m u ltip ly in g  h is  e f f o r t  and deploying i t  where i t  i s  most needed.
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T ay lo r ( i b i d . ) a ls o  rem inds u s th a t  the s a l i e n t  f e a tu re  o f  the f i r s t  
i n d u s t r i a l  re v o lu tio n  was the use o f  machines to  m u ltip ly  human e f f o r t  
in  th e  f a c to r y :  one im p o rtan t f e a tu re  o f  the second (and c u rre n t)
in d u s t r i a l  re v o lu tio n  may v /e ll be the e x te n t to  which techno logy  en ab le s  
te a c h e rs  to  d iv e r t  t h e i r  in te n t io n  to the o rg a n is a tio n  o f  le a rn in g  in  
term s o f  th e  in d iv id u a l  c h i ld ,  i . e .  doing what he i s  b e s t  a t  doing.
The 1jo b - s a t i s f a c t i o n ' so d e riv ed  i s  a p a r t i c u l a r ly  v a lu ab le  s p in -o f f  
h e re ; i t  makes sense o f  the t i t l e  o f  a re c e n t l e c tu r e :  ’’In d iv id u a l
le a r n in g , o r  how to  l iv e  to  draw yo u r p en sio n ” (G i lb e r t ,  1973)*
(a) The ' s t a t u s ’ o f  teaching; i s  improved
The s ta tu s  o f  the te a c h e r  in  the eyes o f  h is  p e e rs  and h is  p u p ils  
i s  o f  c o n sid e ra b le  im portance to  him; w ith o u t th e  r e s p e c t  o f  h is  p u p i l s ,  
he cannot hope to teach  them e f f e c t iv e ly ,  and since  he i s  working in  
p a r tn e rs h ip  w ith  p a re n ts  in  the  ed u ca tio n  o f  t h e i r  c h i ld re n ,  i t  h e lp s  
c o n s id e ra b ly  i f  those  p a re n ts  have re s p e c t f o r  th e  p ro fe s s io n  to  which 
he b e lo n g s. U n fo rtu n a te ly  the teach in g  p ro fe s s io n  has a l l  too o f te n  
f a i l e d  to  move w ith  the tim es, lo s in g  s ta tu s  as a r e s u l to  In  h is  
p r e s id e n t i a l  ad d re ss  o f  the  1972 conference  o f  the A sso c ia tio n  fo r  
Programmed Learning and E d u ca tio n a l Technology, S ir  James Pitman o bserved  
th a t  many classroom s e x i s t  in  which a V ic to r ia n  te a c h e r  would f e e l  a t  
home, and th a t  the  dep th  o f  fe e l in g  o f the o p p o s itio n  to  change would 
be more a p p ro p ria te  to  re3 .ig ion  than  e d u ca tio n . He f u r th e r  suggested  
th a t  i t  was as u n p ro fe s s io n a l f o r  a te a c h e r  to  p roceed  a s  he would have 
done f i f t y  years  ago ’a s  f o r  a d o c to r to  o p e ra te  w ith o u t th e  use o f  
a n t i s e p t i c '  (pitm an, 1972).
Yet the  te a c h e r  a l l  too o f te n  does. For example, u n t i l  the  changes 
brought about in  the  m id-1960’s by the a c t i v i t y  o f the A sso c ia tio n  f o r  
Science E ducation  and implemented by  th e  Ivu ffie ld  Foundation , school 
sc ien ce  sy lla b u se s  were a lm ost i d e n t i c a l  w ith  those  o f  1900; indeed
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a  pre-know ledge su rvey  f o r  U n iv e rs ity  Science e n t r a n ts  (O’Connell 
e t  a l ,  1969) showed th a t  even a t  the end o f  t h a t  decade, 'modern p h y s ic s ’ 
in  many sch o o ls  ended a t  about 1900. C e r ta in ly  i t  i s  in  the te c h n o lo g ic a l 
f i e l d  t h a t  e d u c a tio n .h a s  most c l e a r ly  n o t moved w ith  th e  tim es; te a c h e rs  
have been slow to  draw upon th e  e x ten s iv e  e d u c a tio n a l technology  th a t  
now e x i s t s .  As Sand observed (Sand, 1968) the '2  x  4  x 6 te a c h e r ' i s  
s t i l l  p re v a le n t in  our schoo ls; one 7/ho i s  s tu ck  between th e  two co v ers  
o f  a t e x t  book, the  fo u r  w a lls  o f  a c lassroom  and th e  s ix  p e rio d s  o f  a 
schoo l day. U n fo rtu n a te ly  f o r  such te a c h e rs ,  th e re  i s  co n sid e rab le  
co m p etitio n  f o r  the a t te n t io n  o f  c h ild re n  from the 'h o r iz o n ta l '  . 
tra n sm iss io n  of c u l tu re  v ia  t e le v i s io n  and o th e r  m edia; the d e -sch o o le rs  
have n o t been slow to  p o in t ou t t h a t  w ith  the expansion  o f books, f i lm s ,  
re c o rd s  and tape re c o rd in g s , the s o c ia l  c a p a c ity  f o r  le a rn in g  o u ts id e  
the  schoo l i s  g r e a te r  than i t  has ev er been ( L is t e r ,  1971)* C hildren  
a re  bound to  compare such s l ic k  p re s e n ta t io n s  w ith  what th e y  are g iven  
a t  sch o o l, w ith  c o n sid e ra b le  damage to  te a c h e r  s t a t u s ;  and n o t o n ly  
th e  c h ild re n  -  a lso  t h e i r  p a re n ts ,  who a re  u l t im a te ly  the e d u c a tio n a l 
p ay m aste rs . The r e s u l t  i s ,  as G lase r ( 1963) p o in ts  o u t, a v ic io u s  - 
c i r c l e  in  v/hich 'p r e s e n t  e d u c a tio n a l p r a c t ic e  has l i t t l e  s ta tu s  as a 
te c h n o lo g ic a l  a p p l ic a t io n  based  on u n d e rly in g  s c ie n c e ’, th e re fo re  l i t t l e  
re s e a rc h  i s  done ( ’th e re  a re  no Cape C anaverals in  e d u c a tio n a l te c h n o lo g y ') ,  
th e re fo re  th e re  i s  no r i s e  in  s t a t u s .  Musgrove and Taylor (1969) u rge  
th a t  what i s  needed i s  a 'v e r i t a b l e  arm y' o f  e d u c a tio n a l te c h n o lo g is ts ;  
’ch a rism a ' has a lm o st been d riv e n  from our schools w ith o u t rep lacem ent 
by  't e c h n ic a l  com petence’. ->•
U n fo rtu n a te ly , in  those p la c e s  where te ac h e rs  do in tro d u ce  r a d ic a l  
changes the  b i t t e r e s t  o p p o s itio n  does seem to come fro m 'th e  p a re n ts ; 
th ey  ta lk  about th e  good o ld  days as i f  in  the e d u c a tio n a l f i e l d  th e y  
r e a l l y  were b e t t e r .  As John V /atts, Headmaster a t  C ountesthorpe (where
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r a d ic a l  moves toward independent le a rn in g  have been made) p o in ted  ou t 
'th e y  w o u ld n 't t a lk  o f  the good o ld  days in  the hands o f  o th e r  
p ro fe s s io n s  such as d e n t i s t r y '  (M akins, 1972).
C e r ta in ly  in  independent le a rn in g  system s th e re  ought to  be 
te c h n ic a l  competence f o r  a l l  to  see . Not only  do th e y  o f te n  in c o rp o ra te  
p r e s t ig io u s  modern 'h ard w are ' b u t t h e i r  e f fe c t iv e n e s s  can be seen to  
d e riv e  from the a p p l ic a t io n  o f  a sound sy s te m a tic  approach  to  the 
problem s o f  ed u ca tio n  -  which, o f c o u rse , i s  what e d u c a tio n a l technology  
i s  a l l  about (Hubbard, 1970). Teacher s ta tu s  must be enhanced as a 
r e s u l t .
(e )  S tuden ts  become l e s s  dependent on t h e i r  te a c h e rs
T ra d it io n a l  teach in g  methods tend to  produce s tu d e n ts  who are 
ex trem ely  dependent on th e i r  te a c h e rs . As Jo u ra rd  (1967) p u ts  i t ,  
independen t le a rn in g  i s  now a 'ped ag o g en ic* problem; he su g g es ts  th a t  
te a c h e rs  ( th e y  should  r a th e r  be c a l le d  ’t r a i n e r s ')  have been commissioned 
by s o c ia l  le a d e rs  to  's h a p e ' you n g sters  to  an a c q u ie sc e n t mould. They 
i n s i s t  t h a t  s tu d en ts  le a rn  on ly  when and what th ey  a re  t au g h t; th u s  
th ey  rob s tu d e n ts  o f  autonomy and produce a 'golem*, a  humanoid, a 
' dependent. le a m e  r '.
Now many te a c h e rs  would deny t h i s ,  b u t o th e rs  would agree th a t  i t  
i s  b a s ic a l ly  t r u e ,  a l b e i t  ex p re ssed  r a th e r  s tro n g ly . However, i t  i s  
the  'consum ers' o f the  te a c h e rs ' p ro d u c ts  who can r e a l l y  a s s e s s  the 
s i tu a t io n ;  in  p a r t i c u l a r  te a c h e rs  in  h ig h e r e d u c a tio n . E lto n  e t  a l  
( 1971) c e r ta in ly  f e e l  th a t  the problem s of t r a n s i t i o n  from schoo l to  
U n iv e rs ity  a re  o f te n  due to  ex cessiv e  teach er-d ep en d en ce . Keohane 
( 1974) w r ite s  th a t  he f in d s  t h a t  a t h i r d  of h is  f i r s t  y e a r  p h y s ic s  
s tu d e n ts  were s t i l l  having n o te s  d ic ta te d  in  the Upper S ix th , ana t h i s  
i s  bound to  produce problem s when the le c tu re  i s  no lo n g e r  the 
u n ch allenged  mode o f communication a t  U n iv e r s i t ie s ,  w ith  the in c re a s e
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in  s e l f - s tu d y  method th e re . Keohane a lso  e x p re sses  concern ov er the 
d i f f i c u l t y  in  conducting  t u t o r i a l s  w ith  s tu d en ts  used  to p a ss iv e  le a rn in g ; 
le e s  (1976) 7 /r i te s  o f  s im ila r  problem s e\ren in  the  p o s t-g ra d u a te  
c e r t i f i c a t e - o f - e d u c a t io n  y ear. E n ty /h istle  and W ilson (1976) a lso  blame 
th e  mismatch between school and u n iv e r s i ty  teach in g  s ty le s  f o r  many 
s tu d e n t d i f f i c u l t i e s ;  school p u p i l s '  working h a b i ts  a re  c o n tr o l le d  by 
the  te a c h e r , w ith  many sm all p ie c e s  o f  work to  be done on a  r e g u la r  b a s i s ,  
v/hereas a t  u n iv e r s i ty  the s tu d e n t w i l l  f in d  la rg e  f i r s t - y e a r  c la s s e s ,  
i l l - d e f i n e d  course  o b je c t iv e s  and in fre q u e n t assessm en t o f p ro g re s s .
Only the co m p ara tiv e ly  fey/ s tu d e n ts  who have been g iv en  some p r a c t i c a l  
exp erien ce  in  independen t s tu d y , th e y  su g g e s t, can hope to  be a b le  to  
cope w ith  such changes. Beard (1970) u n d e r lin e s  th e  need f o r  s tu d e n ts  
a t  schoo l a t  l e a s t  to  have th e  experience  o f  independent le a rn in g  from 
a  re so u rce  c en tre  y/hen she d e sc r ib e s  a  s i tu a t io n  which W alker (1973) 
su g g es ts  v/ould be in c re d ib le  i f  i t  d id  n o t ap p ear in  b lack  and v /h ite ;
Beard found an n u a lly  t h a t  g ra d u a te s  in  a  Department o f  E d uca tion  d id  n o t 
th in k  o f  look ing  up to p ic s  in  the index  o f  psychology books which were 
handed to  them b u t began s y s te m a tic a l ly  to  sea rch  from the f i r s t  page.*- 
A su g g es tio n  to  c o n su lt the index  in v a r ia b ly  caused i n i t i a l  s u rp r is e  
and some o f  th ese  p o s t-g ra d u a te  s tu d e n ts  even needed to  be to ld  v/here 
to  f in d  it.* Surely  some exp erien ce  o f  independen t le a rn in g  in  sch o o ls  
ought to  le s s e n  the p o s s i b i l i t y  o f such lam entab le  in e p t i tu d e .  As 
G laser (1966) w r i te s ,  the te a c h e r  should  p la y  the  s ig n i f i c a n t  r o le  o f 
h e lp in g  th e  s tu d e n t d isc o v e r  how he le a r n s  b e s t ;  'th e  te a c h e r  needs 
to  le a r n  from the le a r n e r  hov/ to  te a c h , and te ac h  th e  l e a r n e r  how to  
l e a r n 1. I t  i s  rem arkable th a t  te a c h e rs  s t i l l  ignore  a f t e r  more than  
f i f t y  y e a rs  the  e x c e l le n t  adv ice  o f  two e d u c a t io n is ts  o f  the  c a l ib r e  
o f  E lb e r t  Hubbard and S ir  John Adams (quo ted  by C urr, 1966) ;  'th e
o b je c t  o f  te ach in g  a c h i ld  i s  to  enab le  him to  g e t along w ith o u t the
te a c h e r ’ and ’th e re  comes a s tag e  in  ed u ca tio n  when e v e ry  te a c h e r  
should  say to  h is  p u p i ls ,  " i t  i s  e x p ed ien t f o r  you t h a t  I  go away" ’ .
I t  i s  however im portan t to emphasise once ag a in  th a t  an independent 
le a rn in g  system may on ly  he in d iv id u a liz e d  to  a sm all d eg ree , and th a t  
the  degree o f  le a r n e r  independence g en era ted  i s  l in k e d  c lo s e ly  to  the 
amount o f  in d iv id u a l  choice the system a llo w s. F am es (1976), an Open 
U n iv e rs ity  te a c h e r ,  quo tes th e  Open U n iv e rs ity  co u rses  a s  be in g  h e a v ily  
’s tru c tu re d *  and th e re fo re  n o n - in d iv id u a liz e d  -  n e c e s s a r i ly  so , he 
su g g es ts , because a U n iv e rs ity  which has l i t t l e  f a c e - to - f a c e  c o n ta c t 
w ith  i t s  s tu d e n ts  has to  be more a u th o r i ta r ia n  and in f l e x ib le  than  • 
r e s id e n t i a l  U n iv e r s i t ie s .  As a r e s u l t ,  the s tu d e n ts  ap p ear n o t to  want 
the  d e le g a tio n  o f  e d u c a tio n a l d e c is io n s  to  them; th e re  i s  a lso  very  
l i t t l e  ’q u a lity *  le a rn in g  ach iev ed , by which Fam es means the a b i l i t y  
to ask  q u e s tio n s , h y p o th e s ise , e v a lu a te , and o rg an ise  o n e ’s own 
le a rn in g . Some O.U. co u rses  a r e ,  however, le a rn in g  the le s s o n  and 
in c lu d in g  ’in d e p en d e n t’ p ro je c t  work; o th e rs  are  developing a fram e­
work which a llow s the s tu d e n t to  s e le c t  h is  own o b je c t iv e s  and method 
o f ach iev in g  them. I t  has to  be ad m itted  t h a t  such frameworks would - 
p robab ly  be too  open-ended f o r  school u se .
A s im ila r  p le a  f o r  d e -s tru c tu r in g  i s  made by O’C onnell e t  a l  (1975) t 
who l i s t  th e  q u a l i t i e s  n ecessa ry  to  be developed in  p re p a ra t io n  f o r  on­
going ed u ca tio n  a t  the end o f  a course; among th ese  a re  a b i l i t y  to  work 
in d ep en d en tly , to  work in  groups, to  id e n t i f y  prob lem s, to make d e c is io n s , 
to  p la n  ahead, to  analy se  c r i t i c a l l y ,  to  communicate, to  ad ap t to  
u n fa m ilia r  s i tu a t io n s ,  to  keep an open mind. U n fo rtu n a te ly , they  a s s e r t ,  
le a rn in g  r e la te d  to  th ese  c o n s id e ra tio n s  i s  n o t r e a d i ly  exam inable and 
what i s  n o t examined ten d s  n o t to  be ta u g h t, and th e re fo re  n o t to  be 
le a rn e d . In  p a r t i c u l a r ,  they  su g g est th a t  to  develop th e  a b i l i t y  to  
le a r n  in d ep en d en tly , i t  i s  im p o rtan t th a t  th e  s tu d e n t shou ld  be m o tiv a te d
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from w ith in  r a th e r  than  by p re s su re  from the assessm ent p rocedure; 
th u s  the  course  should  be s e lf -m o tiv a t in g . A gain, more open-ended 
p r o je c t  work i s  u rged .
However n o t o n ly  in  H igher E ducation  i s  independence d e s ira b le ;  
s o c ie ty  a t  la rg e  needs autonomous, f r e e ly - th in k in g  in d iv id u a ls .
K euscher (1967) u n d e r lin e s  the  need f o r  people who dare to  be d i f f e r e n t ,  
peo p le  who w i l l  a s s e r t  them selves, le a d , experim en t, change; he 
cen su res  the  schoo ls who do n o t produce s e l f - d i r e c te d  in d iv id u a ls  as 
hav ing  f a i l e d  the s tu d e n ts ,  the  p ro fe s s io n , and the  s o c ie ty  th e y  a re  
d esig n ed  to  se rv e . I t  i s  to be ex p ec ted  th a t  the  g r e a te r  use o f 
independent le a rn in g  in  the  classroom  would reduce the tendency  o f  
schoo ls  to  f a i l  in  t h i s  r e s p e c t ,  and th e re  i s  a s tro n g  case f o r  g iv in g  
t h i s  a h igh  p r i o r i t y  when desig n in g  and developing the  secondary  schoo l 
cu rricu lu m .
2 .22  f h r t i c u l a r  Problems a s s o c ia te d  w ith  Independent Learning
There a re  s e v e ra l d i f f i c u l t i e s  lin k e d  w ith  th e  le a rn in g  independence 
which n e c e s s a r i ly  accom panies a ttem p ts  to  achieve in d iv id u a l iz a t io n  in  a 
group s i tu a t io n .  Among the most im p o rtan t o f  th e se  a r e :
(a )  The te a c h e r ’s change o f ro le
In  an independent le a rn in g  system , t r a d i t i o n a l  c la s s  te a c h in g , to 
which the te a c h e r  i s  most accustom ed, has to  be very  la r g e ly  abandoned. 
In s te a d  the te a c h e r  becomes a ’Manager o f  le a r n in g ’ (L ayton, 1970); he 
has to  s te p  down from h is  t r a d i t i o n a l  p la ce  on the d a is  a t  the f r o n t  o f  
th e  c la ,ss , and o rg an ise  a number o f  in d iv id u a l  o r  sm all group a c t i v i t i e s .  
D avies (1971) sees th e  fo u r  b road  fu n c tio n s  t h a t  c h a r a c te r is e  the  work 
o f  a  te a c h e r  -  manager a s :
(^ ) P lann ing  e .g .  fo re c a s t in g  req u irem en ts , d e fin in g  o b je c t iv e s ,  
d e ta i le d  sy lla b u s  w r i t in g ,  a l lo c a t in g  tim e a v a i la b le ,  budgeting  the 
re so u rc e s  in v o lv ed .
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( i i )  O rganising e .g .  a rran g in g  and r e la t in g  le a rn in g  re so u rces  so 
as  to  c re a te  a le a rn in g  environm ent which w i l l  r e a l i s e  o b je c t iv e s  in  
th e  most e f f e c t iv e ,  e f f i c i e n t  and econom ical way p o s s ib le .
( i i i )  Leading e .g .  m o tiv a tin g , encouraging and in s p ir in g  s tu d e n ts . . 
Here the te a c h e r  i s  on f a i r l y  f a m i l ia r  ground, but. th e re  a re  e x tra  
d i f f i c u l t i e s  7/hen the  em phasis changes from lead in g  a group of. s tu d en ts  
to  drawing o u t the  b e s t  in  in d iv id u a l  s tu d e n ts .
( iv )  C o n tro llin g  i . e .  m o n ito rin g , re -a s s e s s in g  and re g u la tin g  th e  
le a rn in g  s i tu a t io n  where necessary7-, so th a t  d i f f i c u l t i e s  in  the 
r e a l i s a t i o n  o f  o b je c t iv e s  might h o p e fu lly  be overcome.
D avies f u r th e r  su g g es ts  th a t  even though these  ap p ea r to  be 
d is p a ra te  a c t i v i t i e s ,  th e y  must be regarded  as  a  c lo s e ly  r e la te d  c y c le :
jf. Planning^, 
*C o n tro llin g V Iy  Leadings O rganising
Lonnon and Bodine (1971) make s im ila r  p o in ts  in  t h e i r  d is c u ss io n  
o f  the  f iv e  ’b eh av io u ra l s h i f t s ’ which th ey  re g a rd  as  e s s e n t i a l  changes 
in  th e  ro le  o f  the  te a c h e r . One w hich  lh e y : c e y t a i n l y  - u n d e rlin e  i s  
t h a t  from ’e n fo rc e r  o f  coverage ' to  'a s s i s t a n t  in  s tu d e n ts ' s e l f -  
e v a lu a t io n ';  in  t h i s  connection  th e  te a c h e r  has p a r t i c u la r ly  to  develop  
th e  s k i l l s  o f l i s t e n in g  (many te a c h e rs  a re  e s p e c ia l ly  poor a t  t h i s . ')  
d e a lin g  w ith  em otions and developing an in d iv id u a l  ra p p o r t to  a much 
g r e a te r  e x te n t th an  i s  commonly p r a c t i s e d ,  . - r  :•■ •.
Green (197&) s t r e s s e s  the  im portance o f  long term p lann ing  on the 
p a r t  o f  the  te a c h e r ; the id ea  o f  p rep a rin g  m a te r ia l  fo r  tom orrov/'s 
le s so n  has to  be abandoned. He a lso  em phasises o th e r  m anageria l s k i l l s  
such as a b i l i t y  to  dev ise  simple and e f f i c i e n t  methods f o r  the s to ra g e  
and r e t r i e v a l  o f  re so u rc e s , keeping o f  re c o rd s , and o f marking s tu d e n ts ' 
work. T ay lo r (1970) m entions the need to  keep c o n tro l  w ithout the
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r i g i d i t y  o f  d is c ip l in e  in s i s t e d  on by many te a c h e rs . Thus a b so lu te  
s t i l l n e s s  and s ile n c e  a re  c le a r ly  in a p p ro p r ia te  to  the independent le a rn in g  
s i tu a t io n ;  a more re la x e d  atm osphere vri.th s tu d e n ts  on a lo n g e r re in , i s  
c l e a r ly  re q u ire d . In  t h i s  connection  G-laser ( in  Hooper, 1968) quo tes 
the. f r u s t r a t i o n  ex p erien ced  by some te a c h e rs  v/ho p o in t o u t t h a t  th ey  
have been t r a in e d  to  te a c h  a c la s s  and t h a t  t h e i r  pedagogic tech n iq u es  
a re  based  on t h e i r  t r a in in g ;  they  f in d  i t  p a r t i c u la r ly  d i f f i c u l t  to  
a cq u ire  the  f l e x i b i l i t y  o f  approach quoted  by Rowntree (1974) as  
n e c e ssa ry  when the  te a c h e r  moves from group to  group, having  to  a d ju s t  
each tim e to  a new problem  and new le a rn in g  d i f f i c u l t i e s .  As Rowntree 
say s , th e  te a c h e r  ten d s  to f e e l  t h a t  he i s  working f o r  h i s  s tu d e n ts  
r a th e r  than  they  f o r  him. Glymer and Kearney (1967) summarise the  
problem  in  the  words o f  the  bew ildered  s tu d e n t te a c h e r  who s a id :  ‘the  
tro u b le  i s  t h a t  th e re  a re  more o f  them than  th e re  are  o f  u s 1.
T eachers, taken  c o l le c t iv e ly ,  tend  to  be c o n se rv a tiv e  in  n a tu re , 
r e s i s t a n t  to  change u n le s s  the reaso n s f o r  i t  a re  c le a r ly  and ov er­
whelm ingly advantageous. I t  fo llo w s th a t ,  the r a d ic a l  changes in  ro le  
o u tl in e d  above a re  met w ith  co n s id e ra b le  re s is ta n c e  from many teach ers- 
who do n o t f e e l  t h a t  th ey  have the a b i l i t y  to  ta c k le  :the changes in v o lv ed . 
The problem o f th e  fe e l in g  o f  lack  o f  c o n tro l  has been em phasised by G-ray 
and Sare (1970), who su ggest th a t  the te a c h e r ’s a b i l i t y  to  o rg an ise  a 
s i tu a t io n  in  which many d i f f e r e n t  a c t i v i t i e s  are  going on i s  v i t a l  to  the 
su ccess  o f  any independent le a rn in g  system . Many te a c h e rs  a re  n o t used  
to  having to  keep a m ethod ica l re c o rd  o f  the v a r ie ty  o f  in fo rm a tio n  about 
in d iv id u a l  s tu d e n t ’s perform ance and p ro g re s s ; many a lso  f in d  d i f f i c u l t y  
in  e a r ly  d ia g n o sis  o f  p u p i l s ’ problem s, having to  decide q u ic k ly  oh 
rem ed ia l a c t io n  and to  see t h a t  i t  i s  c a r r ie d  o u t. Gray and Sare p o in t  
o u t t h a t  th e se  n e c e ssa ry  a c t i v i t i e s  b rin g  the p re s su re s  on the  te a c h e r  
c lo s e r  to  th o se  o f an e x ec u tiv e ; Jackson ( 1968) would compare them w ith
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those  invo lved  in  ‘e n g in e e r in g ’ and su g g ests  t h a t  i f  th e re  i s  one th in g  
th a t  th e  te a c h e r  i s  n o t i t ’s an en g in ee r.
The problem s o f  an in c re a se d  m anageria l ro le  fo r  the te a c h e r  in  
’re so u rc e -b a se d ’ le a rn in g  a re  no t co n fin ed  to  those o f  the d i f f e r e n t  
s k i l l s  re q u ire d ; th e re  are p sy ch o lo g ica l problem s o f  a t t i t u d e  to o , la r g e ly  
c e n tre d  on the  rem oval o f  th e  te a c h e r  from th e  c e n tr a l  p o s i t io n ,  as  o n ly  
source o f  in fo rm a tio n , to  the p e r ip h e ry , as ’m ere ly ’ one o f  many re so u rce s  
upon which th e  s tu d e n t can draw. Because p ro f e s s io n a l  te a c h e rs  l ik e  to  
f e e l  t h a t  they  a re  as in d isp e n sa b le  to  t h e i r  s tu d e n ts  a s  d o c to rs  a re  to  
t h e i r  p a t i e n t s ,  th e re  i s  ob v io u sly  a ’s t a t u s '  problem h e re . Indeed f a r  
from the  enhanced s ta tu s  educationa.1 techno logy  ought to  b r in g  to  te ac h in g  
as  a p ro fe s s io n  (a s  d iscu ssed  e a r l i e r ) ,  some te ac h e rs  f e e l  t h a t  they  
p e rs o n a lly  lo se  s t a t u s  by i t s  in tro d u c tio n  in to  the c lassroom  in  in d e ­
pendent le a rn in g . There i s ,  o f co u rse , sons t r u t h  in  t h i s ;  Lonnon and 
Bodine (1971) em phasise the in c re a se d  dem ocratic p ro ce ss  in v o lv ed  in  th e  
’e q u a l i ty - b a s e ’ o f  the new ’management s t r u c t u r e {v i s - a - v i s  the  te a c h e r -  
d ic ta to r s h ip  o f  th e  t r a d i t i o n a l  c lassroom . O lder te a c h e rs  o b v io u s ly  f in d  
th i s  a  g r e a te r  problem ; n o t o n ly  were th ey  ta u g h t in  te a c h e r  t r a in in g  to  
adop t an a u th o r i ta r ia n  pose , b u t th e y  have been u sed  to  ad o p tin g  i t  f o r  
many y e a rs .
C lo se ly  lin k e d  w ith  t h i s  d i f f i c u l t y ,  and found to  be e q u a lly  
im aginary  when in v e s t ig a te d  a f t e r  a c tu a l ly  t ry in g  re so u rce  b ased  le a r n in g , 
i s  t h a t  o f  an expec ted  re d u c tio n  in  p e rso n a l c o n ta c t between te a c h e rs  and 
p u p i ls ,  w ith  the ‘s o f tw a re ’ an d /o r ‘hardw are’ o f  the le a rn in g  system 
coming between them. In f a c t ,  o f co u rse , as T ay lo r (1971) sa y s , the 
i n s t r u c t o r 's  ’knowing and c a r in g ’ i . e .  h is  t u t o r i a l  and p a s to r a l  fu n c t io n s ,  
cannot be re p laced  by th e  machine. Teachers a re  p la in ly  o f c r i t i c a l  
im portance in  c a r in g  f o r ,  and ab o u t, c h ild re n ; the in s p i r a t io n ,  
encouragem ent, c o n tro l  and guidance th ey  prov ide m a tte rs  p ro fo u n d ly . When
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we ta lk  about a l t e r n a t iv e  system s o f le a rn in g  we are  asking on ly  w here, 
p r in c ip a l ly ,  the  burden o f  in s t r u c t io n  should  r e s t .  Thus the  t i t l e  o f  
one o f  the  most im p o rtan t a r t i c l e s  expounding on th e  v i r t u e s  o f  in d e ­
pendent le a rn in g , "Goodbye Teacher.1" (K e lle r ,  1968) ,  was most m is lead in g ; 
a s  even th e  a r t i c l e  i t s e l f  makes abu n d an tly  c l e a r ,  th e  te a c h e r ’s p e rs o n a l 
involvem ent w ith  the s tu d en t in  such a  system i s  even g r e a t e r  than  w ith  
t r a d i t i o n a l  te a c h in g . G laser (1971) w r i te s  t h a t ,  even in  CAI, where the  
te a c h e r  m ight appear to  p la y  a v e ry  sm all p a r t ,  e f f i c i e n t  use of the 
com puter i s  b e s t  seen as p ro v id in g  more tim e f o r  the te a c h e r  to  ’devote 
to  h u m an ita rian ism ' .  T ay lor (1970) a g re e s ; te a c h e rs  new to  independen t 
le a rn in g  o f te n  see them selves as mere o b se rv e rs , o rg a n is in g  and a s s e s s in g  
th e  s tu d e n t s ’ work b u t l e t t i n g  them g e t  on by them selves f o r  the  most 
p a r t .  Howrever, when the te a c h e r  a c tu a l ly  p a r t i c ip a t e s ,  he soon f in d s  he 
s t i l l  has to  g u id e , c r i t i c i s e ,  encourage and share  f i l l y  in  p r a c t i c a l l y  
a l l  t h a t  th e  s tu d e n ts  do. Thus, f a r  from having a sm a lle r  p e rso n a l in v o lv e ­
ment, a  te a c h e r  u s in g  independent le a rn in g  methods u s u a l ly  has to  d ea l 
w ith  s tu d e n ts  on a one-to -o n e  - b a s is  in  a ’t u t o r i a l ’ manner much more 
f r e q u e n tly  than  he ’was able to  p re v io u s ly ; in d eed , f o r  some te a c h e rs  - 
w ith  a more in t r o v e r t  n a tu re  who m ight have ’g o t away w ith ’ l i t t l e  
p e rs o n a l involvem ent ( e s p e c ia l ly  in  t r a d i t i o n a l  le c tu r in g  in  h ig h e r 
e d u c a tio n ) , t h i s  i s  th e  problem r a th e r  than  th e  converse .
(b) S tu d en ts  them selves f e e l  th a t  Independent le a rn in g  i s  im personal
The s tu d e n ts  them selves a lso  tend  to  f e e l  th a t  th e y  must in e v i ta b ly  
lo se  much o f  the p e rso n a l c o n ta c t vrith th e  te a c h e r  which i s  so v a lu a b le .
As vie have seen above, th i s  concern u s u a l ly  la c k s  fo u n d a tio n  in  the  e v e n t ,  
b u t th e re  i s  o ften  g r e a te r  substance in  the  s tu d e n ts  fe e l in g  th a t ,  f a r  
from the g r e a te r  in d iv id u a l iz a t io n  being  aimed a t ,  th e y  a re  m erely  l iv e  
’fo d d e r ’ f o r  the system  machine. P e te rs  (1976) v/arns a g a in s t  th i s  when 
d is c u s s in g  the move tow ards comparing th e  ro le  o f  the modern headm aster
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to  th a t  o f a b u s in e ss  manager; he su g g ests  th a t  among the  a t t i tu d e s  to  
le a rn in g  which m ight u n fo r tu n a te ly  be re in fo rc e d  by th e  adop tion  o f  t h i s  
modelof 'management' i s  th a t  of p u p ils  who f e e l  th a t  th ey  a re  p ro v id in g  
'm a te r i a l '  which i s  being  'p ro c e s se d ' v e ry  e f f i c i e n t l y  and tu rned  o u t 
as a ty p ic a l  'p r o d u c t ',  w ith  t h e i r  academic achievem ents a s  'm arketab le  
com m odities’. I t  i s  u n fo r tu n a te  th a t  much o f the l i t e r a t u r e  lin k in g  
sy ste m s-a n a ly s is  w ith  ed u ca tio n  ten d s  to  give t h i s  im pression ; fo r  
exam ple, Rowntree (1974) w r i te s  o f  ed u ca tio n  being  a sub-system  w ith in  
th e  supra-system  o f  s o c ie ty  as a whole, from  which i t  re c e iv e s  i t s  ’i n p u t ’ 
( s tu d e n ts ,  te a c h e rs  e t c . )  and which ex p ec ts  from i t  a c e r ta in  k ind  o f  
’o u tp u t’ (people p o sse ss in g  c e r ta in  s k i l l s ,  a t t i t u d e s ,  e t c . ) .  As 
Rowntree say s , th e  system s m etaphor i s  a  f r u i t f u l  one, b u t i t  does have 
the  above-m entioned dangers from the s tu d e n t ’s p o in t o f  view.
(c ) Some p r a c t i c a l  problems
There a re  s e v e ra l  p r a c t ic a l  problem s encountered  by te a c h e rs  
a d m in is te r in g  an independent le a rn in g  system  o r  co n tem pla ting  doing so , 
which are r e a l  o b s ta c le s  to  i t s  co n tin u a tio n  o r im plem entation . Among 
th ese  a re :  . -
( i )  C o n f lic ts  between the Head te a c h e r  and the te a c h e rs  in v o lv ed  
B u tle r  and Cavanagh (1969) quote t h i s  a s  one o f  the d i f f i c u l t i e s  
most f re q u e n tly  d e sc rib e d  by te a c h e rs  u sin g  independen t le a rn in g . The 
c o n f l i c t  a r i s e s  because o f  a c la s h  o f  aim s, the head te a c h e r  seeing  
such a cu rricu lum  developm ent as an o p p o rtu n ity  f o r  w indow -dressing , 
w hereas the te a c h e r  i s  o f te n  f a r  more aware o f the donkey-work in v o lv ed  
in  keeping the system  running . There a re  no hours a v a ila b le  fo r  develop ­
ment ta sk s  and the schoo l management has no in s ig h t  in to  the o rg a n is a ­
t io n a l  s t ru c tu re s  needed to  su p p o rt t h e i r  e f f o r t s .
( i i )  Shortage o f  time allov/ed fo r  te a c h e rs  developing and try in g  
o u t the system
f o r  any m ajor curricu lum  developm ent, th e re  i s  a g re a t  d e a l o f
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tim e needed by a te a c h e r  in  g e t t in g  to  know the c o n ten t o f  the new 
co u rse  m a te r ia ls  and in  working o u t hoT»v b e s t  to  implement i t  (B u tle r  
and Cavanagh, i b i d . ) .  The te a c h e r  might fo n d ly  imagine t h a t  he would 
be re le a s e d  from a c tu a l  te ach in g  during le s s o n s , b u t he soon f in d s  th a t  
he spends a g r e a t  d ea l o f time in  c la s s  as  a ’machine-minder* and ' t e s t  
a d m in is t r a to r ',  o r  in  he lp in g  w ith  s tu d e n ts ’ in d iv id u a l d i f f i c u l t i e s .  
Consequent u n c e r ta in ty  as to  how b e s t  to  implement the course  le ad s  to  
la c k  o f  co n fid e n ce , and i s  a co n sid e rab le  o b s tac le  to  i t s  e f f e c t iv e  u se .
I f  th e  te a c h e r  t r i e s  to  reduce th e  time he spends in  p u p i l - c o n ta c t ,  
m o tiv a tio n  can be d im in ished  in s te a d  of being  enhanced as we have 
su g g ested  e a r l i e r ;  when the n o v e lty  o f  the machine, or system m a te r ia ls  
has worn o f f  the te a c h e r  i s  ve ry  much needed as a m o tiv a to r . A p u p il  
fa c ed  w ith  an im personal machine f o r  long p e rio d s  can e a s i ly  become bored  
w ith o u t encouragem ent from the  te a c h e r . As W alker (1973) say s , the 
't e a c h e r - a s - i n s p i r e r '  comes in  betw een the  ' t e a c h e r - a s - o r a c le ’ and 
*te a c h e r - a s - o r g a n is e r ' and such in s p i r a t io n  u s u a l ly  happens during 
p e rso n a l c o n ta c t. W alker a lso  r e f e r s  to B ru n e r 's  th eo ry  o f  'm o tiv a tio n  
g en e ra ted  by r e c ip r o c i ty ' i . e .  th e  deep human need to  respond  to  o th e rs  
and to  o p e ra te  w ith  them tow ards an o b je c t iv e . There i s  a  c l e a r  danger 
th a t  th i s  source o f m o tiv a tio n  m ight be igno red  in  independen t le a rn in g  
and t h i s  would c e r ta in ly  be to  the s tu d e n t’s d isad v an tag e; t h i s  p ro b ab ly  
e x p la in s  Gray and S a re 's  o b se rv a tio n  (1970) th a t  c h ild re n  (and even 
a d u l ts )  o n ly  rem ain f u l l y  in v o lv ed  w ith  a le a rn in g  programme when th ey  
f e e l  the  p e rso n a l concern o f  a te a c h e r  in  t h e i r  p ro g re s s .
( i i i )  There i s  a tendency f o r  s tu d e n ts  to  work on th e i r  own too much. 
We have seen the tendency f o r  in d iv id u a l iz a t io n  to be confused  w ith  
working a lo n e , and the s o c ia l  and pedagogic advantages which a re  l o s t  
by s o l i t a r y  working. Linked w ith  t h i s  danger i s  the f a c t  t h a t  le a rn in g
packages ten d  n o t to  encourage s tu d e n ts  to ask q u e s tio n s  (V/alker 1973)
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n o r  to  take  p a r t  in  d iscu ss io n s  (George, 1974)* As Gagne (1967) 
rem inds u s ,  such a c t i v i t i e s  -  the c u t and th r u s t  o f question -and -answ er 
and d isc u ss io n  -  a re  im p o rtan t f o r  re f in in g  and em b ellish in g  o n e 's  under­
s tan d in g  o f  b a s ic  p r in c ip le s .
( iv )  A fre q u e n t cause f o r  concern i s  the slow r a te  o f  p ro g re ss  
ach ieved  by s tu d e n ts  in  even p a r t i a l l y  s e lf -p a c e d  le a rn in g . Thus since  
most secondary schoo l exam ination sy lla b u se s  ( e .g .  b o th  0 - le v e l and 
A -le v e l p h y s ic s )  now ten d  to be very  la rg e  a id  c a n d id a te s 1 chances a re  
se v e re ly  p re ju d ic e d  by poor sy lla b u s  coverage , th i s  i s  then  r e f le c te d  
a s  c r i t ic i s m  o f  the  ad o p tio n  o f  independent le a rn in g . U n fo rtu n a te ly  
th e re  i s  l i t t l e  co n c lu s iv e  ev idence in  fav o u r o f  independent le a rn in g  
in  term s o f exam ination  perform ance to  co u n te r-b a lan ce  t h i s  c r i t ic i s m ;  
f o r  exam ple, Dubin and Taveggia ( 1966) re a n a ly se d  d a ta  f o r  n in e ty -o n e  
com parative s tu d ie s  and came*to th e  conclusion  th a t  th e re  were no 
m easurable d if f e r e n c e s  between ’d is t in c t*  methods ( le c tu r e s ,  d isc u ss io n s , 
independen t • s tu d y , e t c . )  v/hen judged by s tu d en t perform ance in  f i n a l  
exam inations.
(v) Undoubtedly one o f  the  g r e a te s t  o b s ta c le s  in  th e  way o f  ad o p tio n  
o f  independent le a rn in g  i s  sim ply i n e r t i a ,  the  f a c t  th a t  i t  i s  f a r  e a s ie r  
to  c a r ry  on doing as  one has been doing r a th e r  than  to  change, e s p e c ia l ly  
when the change i s  a r a d ic a l  one. The tro u b le  i s ,  aS Taylor (1972 (a ) )  
w r i te s ,  a l l  th e  arrangem ents in  our schools ( in s u la te d  egg-box a r c h i ­
te c tu r e  ' , p e r io d  t im e - ta b lin g , p r e s c r ip t iv e  s y lla b u se s  f o r  a l l  to  fo llo w , 
s l i g h t  use o f le a rn in g  m a te r ia ls  -  a l l  equipment and books amounting to  
some 57^  o f  the e d u c a tio n a l b u d g e t), are  fu n c tio n s  o f  the  assum ption th a t  
c h ild re n  w i l l  g e t  most of t h e i r  le a rn in g  from th e  l i p s  o f  te a c h e rs . 
O e ttin g e r  (19&9) u n d e r lin e s  th is  by com plaining ab o u t the misuse o f  even 
the s in g le  most common to o l  o f e d u ca tio n , the book. T ay lo r (1971) a g re e s , 
su g g estin g  th a t  the te x t  book, ex cep t o c c a s io n a lly  in  l i t e r a r y  s u b je c ts ,
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a c ts  c h ie f ly  as a compendium o f  e x e rc is e s  f o r  home7/0rk  . . .  ' th e  normal 
sequence o f  in s t r u c t io n  i s  th a t  th e  hook h e lp s  to  guide the  te a c h e r  who 
th en  teach es  the c h ild * .
However, O e ttin g e r  does support th e  development o f independen t 
le a rn in g  by u s in g  the  t e x t  book i t s e l f  more se n s ib ly ; he contends th a t  
the book in  p r in c ip le  len d s  i t s e l f  very  w e ll to  in d iv id u a l iz a t io n  
(O e tt in g e r ,  op c i t . ) .  H i l ls  (1971) a g re e s , commending th e  f le x ib le  use 
o f  which the  te x t  book i s  capab le ; Jevons (1969) would even advocate th e  
rep lacem en t o f  te ac h in g  by le c tu r e s  in  h ig h e r  ed u ca tio n  by s e l f - te a c h in g  
from a d e ta i le d  read in g  l i s t .  Armstrong (1970) d is a g re e s , however, 
a s s e r t in g  th a t  a t e x t  book cannot laeet the  new demands o f  in d iv id u a l  . 
work; he su g g es ts  i t  i s  r e l a t i v e l y  un responsive  to  a c h i l d ’s in d iv id u a l  
q u e s tio n s , doubts and p r o f i l e s .  Sanders (1966) even su g g es ts  th a t  the 
t e x t  book i s  to o  p e r f e c t , i . e .  w r i te r s  assume th a t  s tu d e n ts  le a r n  b e s t  
by s tu dy ing  a 'p o lish ed *  p ro d u c t, i n  which complex id e a s  a re  c l a r i f i e d  
by d is s e c t io n ,  in te g r a t io n  example and v is u a l  im ages. Thus he accuses 
th e  t e x t  book o f w eakness in  th a t  i t  o f f e r s  l i t t l e  o p p o rtu n ity  f o r  any 
m en ta l a c t i v i t y  ex cep t remembering. "
R esearch  i s  needed to  p rov ide  evidence as  to y/hich o f  th e se  p o in ts  
o f  view  i s  most n e a r ly  c o r r e c t ;  the le a rn in g  system dev ised  by the 
p re s e n t  w r i te r  c o n tr ib u te s  to  t h i s  re se a rc h  in  th a t  te x t  books a re  the  
main re so u rce s  o f independent le a rn in g  p ro v id ed .
2 .3  TIB ROIB Off EDUCATIONAL TECHNOLOGY IN IND5PSNDBHT LEARNING-
In  the 1960‘s th e re  occu rred  a f lo o d - t id e  o f  cu rricu lum  developm ent 
in  G reat B r i ta in ,  la r g e ly  s tim u la te d  by an upward surge in  i n t e r e s t  .in 
e d u c a tio n a l re s e a rc h  in  the  U nited  S ta te s  in  th e  p rev io u s  decade; one 
im p o rtan t r e s u l t ,  f o r  exam ple, was the  range o f 'N u f f ie ld 1 scien ce  
sy lla b u se s  produced from 1963 onwards. A contem poraneous development 
was th e  m eeting o f  programmed le a rn in g  s p e c i a l i s t s 'a n d  a u d io -v is u a l
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e n th u s ia s ts  in  th e  g e n e ra l a c t i v i t y  o f re - th in k in g  methods and r e ­
d esign ing  c u r r ic u la ;  a lso  many o f  the  concep ts  of system s a n a ly s is ,  
u s e f u l  in  management th eo ry  as w e ll as in  com puter technology  s p i l l e d  
o v e r in to  a d ja c e n t a re a s . From t h i s  in te r a c t io n  came the new concept 
which came to  be c a l le d  ’E d u ca tio n a l Technology* (Beswick, 1977)*
U n fo rtu n a te ly , confusion  soon a ro se  (and to  some e x te n t s t i l l  
e x i s t s )  owing to  the  ‘e n g in e e r in g * co n n o ta tio n s  o f  the word ’technology*; 
e d u c a tio n a l te c h n o lo g is ts  ( s e l f - s ty l e d ,  i t  has to  be ad m itted ) were 
though t o f  a s  being  'som ething to  do w ith  m achines’ , o r  ’a u d io -v is u a l 
a id s  p eo p le* , and th i s  narrow  in te r p r e ta t io n  o f  t h e i r  r o le  has been the 
com plain t o f  most au th o rs  w ritin g  in  t h i s  f i e l d  (e .g . Rowntree 19&9 an* 
1974; B lack, 1972; Marson, 1972). ‘The d i s t in c t io n  i s  c le a r ly  made in  
Unwin ( l 969) between ’ed u ca tio n  p lu s  technology* (v/here u ses  are  found 
f o r  a v a ila b le  in s t r u c t io n a l  equipm ent in  e d u c a tio n a l e s ta b lish m e n ts )  and 
th e  ’s tudy  o f  in s t r u c t io n a l  methods and systems* which i s  what the t ru e  
d is c ip l in e  o f  ’e d u c a tio n a l te ch n o lo g y ’ i s  r e a l l y  concerned w ith .
Rowntree (1974) goes f u r th e r :  ’e d u c a tio n a l techno logy  i s  a s  wide a s
ed u ca tio n  i t s e l f ; ,  i t  i s  concerned w ith  the desig n  and e v a lu a tio n  o f  - 
c u r r ic u la  and le a rn in g  ex p erien ces  and w ith  the problems o f  im plem enting 
and ren o v a tin g  them ’ . E s s e n t i a l ly  i t  i s  a ra tio n a l-p ro b le m -so lv in g  
approach  to  e d u c a tio n , a way o f th in k in g  c r i t i c a l l y  and s y s te m a tic a l ly  
about le a rn in g  and te ach in g ; in  f a c t ,  Rowntree ( i b i d . ) and H i l ls  (1971) 
b o th  p o in t out th e  s im i la r i ty  between t h i s  approach and th a t  o f  
’ s c i e n t i f i c  m ethod’ , w ith  the te a c h e r  id e n tify in g  h is  problem , su g g es tin g  
a h y p o th esis  to  so lve  i t ,  and th en  te s t in g  h is  hypo thesis  'e x p e r im e n ta l ly ’ 
by t ry in g  o u t the new in s t r u c t io n a l  system in  the  classroom .
I t  i s  ap p aren t th e re fo re  th a t  e d u c a tio n a l technology  i s  funda­
m en ta lly  concerned w ith  the  p ro cess  by which in s t r u c t io n a l  methods are- 
developed r a th e r  than  w ith  the end p ro d u c ts . Becher (1968) em phasises
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t h i s  and quotes the ’o f f ic ia l*  d e f in i t io n  o f  e d u c a tio n a l techno logy  
s ta t e d  by NCET (The N a tio n a l C ouncil f o r  E d u ca tio n a l Technology): ’ the
developm ent, a p p l ic a t io n  and e v a lu a tio n  o f system s, tech n iq u es  and a id s  
to  improve the p ro c e ss  o f human le a r n in g ’ . 'Marson (1972) even su g g es ts  
t h a t  the  use o f the terra ‘programmed le a r n in g ’ should  be extended to  
co v er any in s t r u c t io n a l  method which i s  developed by a sy stem atic  
’programming1 p ro c e ss  o f  a q u a s i - s c ie n t i f i c  k in d  as d e sc rib e d  above.
I t  i s  c e r t a in ly  tru e  th a t  th e  system s approach o f  e d u c a tio n a l techno logy  
can be a p p lie d  to  any cu rricu lum  developm ent, la rg e  o r  s m a ll, and the 
p ro c e sse s  in v o lv ed  in c lu d e  a l l  o f -those which were undergone when, f o r  
example, programmes were w r i t te n  f o r  a teach in g  machine. These can be 
re p re se n te d  d iag ram m atica lly  thus (Bowntree, 1969) :
USE
re v is e v a l id a tef i e ld  te
w rite  sy lla b u s
ta s k  a n a ly s is
s p e c ify
o b je c t iv e s
d esc rib e  
t a r g e t  
s tu d en t <
w rite  
c r i t e r i o n  
te  s t
analyse  o b je c t iv e s  
l i s t  teach in g  p o in ts  
decide teach in g  s t r a te g y  
s e le c t  media 
w rite  le s so n s
c o n s tru c t course
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I t  should  however be p o in te d  o u t th a t  th e re  a re  o th e r  a sp e c ts  o f  
system s a n a ly s is  which can be brought to  b e a r  on cu rricu lum  developm ent, 
th e  use o f  th ese  b e in g  in ten d ed  to  e lu c id a te  and sharpen th e  p ro cesses  
in v o lv ed . For exam ple, S ra u t  (1970) observes t h a t  many system s have a 
number o f  sub-system s and t h a t  the  development of. th e  whole and o f  the 
s e v e ra l  p a r t s  w i l l  p ro b ab ly  be m u tu a lly  dependent. Thus he g iv es  the 
fo llo w in g  re p re s e n ta t io n  o f  a course  developm ent:
imp le  me n ta t io n
have x  
o b je c t iv e s  
been 
ach ieved
problem
a n a ly s is
s t r a te g i c
d e c is io n s
te s t in g  
the  whole 
system .
sub-systern 
design  and 
development
f u r th e r  
s p e c i f ic a t io n  
o f  in p u ts  
and outcomes
A gain , Black (1972) examines a r a th e r  d i f f e r e n t  k in d  o f  system 
c o n s is t in g  o f  th e  v a r io u s  in f lu e n c e s  o f  th e  te a c h e r  and le a r n e r  on 
th e  d i f f e r e n t  p a r t s  o f  the e d u c a tio n a l p ro cess  and the r e s u l t in g  i n t e r ­
a c t io n  and re a c t io n  between a l l  of th e  components; t h i s  shows the 
r e s u l t  o f  su b je c tin g  the t r a d i t i o n a l  te a c h in g - le a rn in g  s i tu a t io n  to  
sim ple system s a n a ly s is .  Black advocates  d is c u s s io n  o f t h i s  k in d  o f 
system as  an a id  to  break ing  down te a c h e r s ’ r e s is ta n c e  to th e  use o f 
e d u c a tio n a l techno logy  in  schoo ls; such re s is ta n c e  stems from ignorance
concern ing  the tru e  n a tu re  o f e d u c a tio n a l techno logy  a s  m entioned e a r l i e r .
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Such p re ju d ic e  c e r t a in ly  has to he overcome i f  independen t le a rn in g  
methods a re  to  be re c e iv e d  e n th u s i a s t i c a l l y  in  sch o o ls .
I t  i s  n o t r e a l l y  s u rp r is in g  to  f in d  th a t  i t  i s  in  the development 
o f  independen t le a rn in g  system s th a t  E d u ca tio n a l Technology has had 
the g r e a te s t  im pact to  d a te . I f  any degree o f  independence o f a te a c h e r  
i s  to  be enjoyed by a le a r n e r ,  th en  some k in d  o f system o f  guidance fo r  
the  le a r n e r  c l e a r ly  has to  re p la c e  the  im m ediate, day-by-day c o n tro l  by 
the  te a c h e r ;  i t  i s  n a tu r a l  th e re fo re  fo r  the developm ental methods 
p re v io u s ly  designed  f o r  programmed le a rn in g  to  be adap ted  and ex tended 
f o r  t h i s  purpose . Thus a lm ost w ith o u t e x ce p tio n , th e  independent 
le a rn in g  systems d e sc rib e d  in  the  n ex t c h a p te r  a re  based  on the p r in c ip le s  
o f  E d u c a tio n a l Technology o u tl in e d  above.
-  63 -
CHAPTER 3 
INDEPENDENT IEARNING- IN PRACTICE .
In  t h i s  s e c tio n  o f  the  l i t e r a t u r e  review  we s h a l l  su rvey  the
a tte m p ts  th a t  have been , o r  a re  being made to  implement system s o f
independen t le a rn in g  in  secondary, f u r th e r ,  and h ig h e r ed u ca tio n . I t
i s ,  o f c o u rse , im possib le  to  m ention ev e ry  one, b u t th o se  s e le c te d  f o r
♦
in c lu s io n  here can f a i r l y  be claim ed to  be among th e  most su c c e ss fu l 
and i n f l u e n t i a l  upon l a t e r  developm ents. They may be b ro a d ly  sub­
d iv id e d  as fo llo w s :
' 3*1 E a r ly  a tte m p ts  in  American Schools 
3«2 More re c e n t system s in  American Schools .
3*3 The N u ffie ld  Resources f o r  Learning P ro je c t  
3»4 I .L . I .S .  -  a n a t io n a l  o rg a n is a tio n
3 .3  Independent Learning in  H igher E ducation  
3*6 Independent Learning in  the S e rv ices  
3 .1  E a r ly  a ttem p ts  in  American Schools
In  1919 & group o f  te a c h e rs  a t  the American S ta te  School a t  
Yfinnetka (n e a r C hicago), h ig h ly  c r i t i c a l  o f  th e  r e s u l t s  ach iev ed  by „ 
the  sch o o l, i n s i s t e d  th a t  th e  school should adop t a more in d iv id u a l  
system o f  in s t r u c t io n  -  o th e rw ise , th ey  th re a te n e d , th ey  would le av e  
and e s ta b l i s h  a p r iv a te  schoo l.
The r e s u l t  was the  f i r s t  school o f  which the  cu rricu lum  became 
e n t i r e l y  devoted to  the in d iv id u a l iz a t io n  o f  in s t r u c t io n  (iYashtourne 
and M arland, 1963)* The school c lo sed  two days e a r ly  a t  vacations f o r  
the  w ritin g  o f  m a te r ia ls ;  a r i th m e tic  was the f i r s t  a re a  ta c k le d  and 
th i s  was q u ick ly  made s e l f - c o r r e c t in g  w ith  in d iv id u a l  p u p il  p ro g re s s io n  
allow ed f o r .  There was a ’go a l-reco rd *  system  f o r  academic a cc o u n tin g , 
and a high emphasis on group and in d iv id u a l  c r e a t i v i t y  with, in d iv id u a l
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p r o je c t s  s tro n g ly  encouraged. Science was h ig h ly  in d iv id u a l iz e d  w ith 
d i f f e r e n t i a t i o n  in  th e  c o n te n t a s  w e ll as s e lf -p a c in g . ' The W innetka 
s to ry  has been one o f  con tinuous developm ent, a C o n s ta n t and never 
q u ite  v ic to r io u s  s tru g g le  fo r  tru e  in d iv id u a liz a tio n *  (Washburne and 
M arland, i b i d . ) .  Yet th e se  w r i te r s  cou ld  p o in t  to  s e v e ra l  b a s ic  
e lem en ts  o f  the  cu rricu lu m  o f  the  1920*s which were s t i l l  p re s e n t  in  
1963, e*g» th e  e lim in a tio n  o f  g rad in g  by the  use o f a g o a l- re c o rd  c a rd  
and s p e c i f ic  and can d id  p e rso n a l e v a lu a tio n . I t  c e r t a in l y  had co n sid e rab le  
in f lu e n c e  on subsequent c u r r i c u la r  th in k in g , e .g .  B runer ( i 960) quotes 
the  Woods Hole conference  o f  1959 as echoeing W innetka p r in c ip le s .
Even more in fe c t io u s  than  W innetka, in  th a t  i t  sp read  around the 
w orld w ith  a s to n ish in g  speed , v/as the ’D alton  .la b o ra to ry  p la n *. I t  
s t a r t e d  in  1919 when Helen P a rk h u rs t, a g i r l  o f  16, was ap p o in ted  to  
te a c h  in  a v i l la g e  schoo l in  r u r a l  W isconsin, a  schoo l fo r  f o r ty  
c r ip p le d  c h ild re n  ran g in g  in  age from seven to  fo u r te e n  and o f  w idely  
d i f f e r e n t  a b i l i t y .  She th u s  had to  prov ide o ccupation  f o r  seven c la s s e s  
w hile she tau g h t one and the  f i r s t  th in g  she d id 'w as to  g e t  th e  o ld e r  
c h ild re n  to  h e lp  the 15„ttle ones. This k in d  o f th in g  has been done - 
b e fo re , o f c o u rse , b u t o rg a n iz in g  such methods in to  a system  th a t  
cou ld  be a p p lie d  to  a  la rg e  secondary  schoo l was q u ite  new; i t  was 
when i t  was a p p lie d  in  th e  High School a t  D a lto n , M assach u se tts , in  
the fo llo w in g  y e a r  th a t  th e  name ’D alton  p la n ’ s tu ck .
Helen P a rk h u rs t h e r s e l f  made i t  q u ite  c le a r  t h a t  th e  D a lto n  p la n  
d id  n o t invo lve a change in  s u b je c t co n ten t o r  cu rricu lum  -  sim ply  in  
th e  method o f w orking. The b a s ic  p r in c ip le  was th a t  the  c h i ld  v/as made 
re sp o n s ib le  f o r  h i s  own work and •progress; he was made to  f e e l  th a t  
i t  was h is  own concern  r a th e r  than  the t e a c h e r ’ s. Having made him 
re sp o n s ib le  fo r  the  job he must be allow ed freedom to  o rg a n ise  h is  
work, h is  m a te r ia ls  and h is  tim e and to  secure  w hatever h e lp  from h is
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te a c h e rs ,  h i s  books e t c . ,  which he f in d s  n e ce ssa ry  f o r  the  s u c c e ss fu l 
com pletion  o f  the ta sk  (F a rk h u rs t , 1922). Such a p r e s c r ip t io n  i s  
c l e a r ly  one f o r  h ig h ly  independen t and in d iv id u a liz e d  le a rn in g .
Any school adop ting  the D alton  p lan  f i r s t  had to  b reak  down the 
cu rricu lum  in to ,  say , m onthly p o r t io n s ;  and th ese  .were s e t  o u t iii the  
form o f d e ta i le d  assignm en ts , typed  on c a rd s . The p u p i l ’s f i r s t  
assignm ent each  month would d e c la re  the ’purpose o f  the  work, the 
problem s he would le a r n  to s o lv e , the s k i l l s  he would a c q u ir e 1,
(T ay lo r, 1973); th i s  was c l e a r ly  an e a r ly  use  o f  b eh av io u ra l o b je c t iv e s .
A good assignm ent conveyed some in fo rm atio n , re fe re n c e s  to  re a d in g ,
r
h e lp fu l  su g g e s tio n s , i n t e r e s t  p o ck e ts , q u e s tio n s  to- be pursued  and 
w r i t te n  work to  be com pleted; today  we would c a l l  i t  a ’le a rn in g  
p ackage’ . The assignm ents co u ld  be m odified  fo r  p u p ils  o f d i f f e r e n t  
a b i l i t y ,  in  f a c t  th re e  c a te g o r ie s  were commonly a v a i la b le .  The 
term  ’la b o r a to r y ’ .was used  fo r  a c la s s  vfhere such re so u rce s  were k ep t 
to  em phasise the  d i f f e r e n t  use o f the c la s s ro o m ,'w ith  p u p ils  moving 
abou t f r e e ly ,  i . e .  th ey  were n o t to  be thought o f  m erely as ’s tu d y  room s’ .
How was th e  schoo l to ’keep t a b s ’ on a l l  th ese  c h ild re n  f r e e ly  . 
moving around? Each assignm ent c a r r ie d  a 'tim e  w e ig h tin g ’ , e .g .  one 
day fo r  t h i s ,  two f o r  th a t .  Each p u p i l  had an assignm ent c a rd  d iv id e d  
in to  s u b je c ts  and day u n i t s .  On com pleting an assignm ent, he checked 
h is  work w ith  th e  s u b je c t- te a c h e r  in  the ’la b o r a to r y ’ and f i l l e d  in  h is  
own ca,rd. But the  key to  i t  a l l  was th e  f i f t e e n  m inutes sp en t each 
morning, w ith  the  c la s s  te a c h e r , who checked h is  assignm ent ca rd  and 
ad v ised  a cc o rd in g ly . Such budge tin g  o f time v/as co n sid e red  by Helen 
B arkhurst to  be e s s e n t ia l ;  the  teach in g  s t a f f  were no lo n g e r  to be 
ta sk m aste rs  and in q u is i to r s  b u t people to  whom p u p ils  co u ld  tu rn  fo r  h e lp .
The tho ro u g h ly  p r a c t ic a l  n a tu re  of the  D alton p lan-w as soon 
.recogn ised  in  many c o u n tr ie s ,  b u t n o t many schoo ls which im m ediately
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adop ted  i t  s t i l l  use i t  to d ay  (a lth o u g h , fo r  exam ple, B ryanston and 
Gordonstoun s t i l l  base t h e i r  teach in g  methods on D a lto n ). Thousands 
o f  schoo ls  in  E urope, China and Japan were re p o r te d  as u sing  i t  in  
1926. What happened to  them a l l ?  I t  i s  a rguab le  th a t  the D alton  p lan  
n ev e r r e a l l y  d ied ; T ay lo r su g g es ts  th a t  ’le a rn in g  by doing* was a  
stream  in  f u l l  f lo o d  w ith  Helen P a rk h u rs t, went underground, and now . 
emerges a s  sp r in g s  in  unexpected and a p p a re n tly  unconnected p la c e s  
(T ay lo r, 1971); f o r  exam ple, th e re  i s  a  c lo se  l ik e n e s s  to  th e  D alton 
p la n  in  the  'in te g r a t e d  day* in  fa sh io n  in  p rim ary  sch o o ls  today . 
However, i t  i s  c e r t a in l y  tru e  th a t  the D alton  p la n , p e r  se , d id  cease 
to  e x i s t  a s  an e f f e c t iv e  fo rce  in  the 1930's .  The l i k e l y  reaso n s are  
those  d iscu ssed  e a r l i e r  under problem s r e la te d  to  independent le a rn in g , 
e .g .  slow ra te  o f  p ro g re s s , changes in  te a c h e r ’s r o le ,  e tc .  Also a 
b a s ic  f a u l t  was the f a c t  th a t  u s e r s  o f the D alton  p la n  d id  n o t them­
se lv e s  produce m a te r ia ls  fo r  w idespread  use in  sch o o ls ; the  D alton  
A sso c ia tio n  in  England, f o r  exam ple, c o n ten ted  i t s e l f  w ith  p ro v id in g  
a forum f o r  d is c u s s io n  -  th e  D alton  m a te r ia ls  were meant to  be produced 
by lo c a l  in s p i r a t io n  -  thus the  in s p i r a t io n  o f  the e a r ly  days gave way 
to  le th a rg y  in  the more ’humdrum’ days which fo llo w ed , w ith  te a c h e rs  
ten d in g  to  use d u l l  t e x t  books as  the o n ly  re so u rc e s . The i n e f f i c i e n t  
le a rn in g  which fo llo w ed  le d  the p u b lic  to  b e lie v e  th a t  D alton  was an 
a l t e r n a t iv e  to  c la s s  teach in g  which had been t r i e d  and had f a i l e d ;  th i s  
a c c e le r a te d  i t s  demise as an in te r n a t io n a l  (o r even n a t io n a l)  system o f  
independent le a rn in g .
3c2 More re c e n t  and p re s e n t day system s in  American Schools 
3*21 In d iv id u a lly  P re sc rib e d  I n s t r u c t io n  ( l . P . I . )
T his i s  an in d iv id u a liz e d  le a rn in g  system based  on the  a p p l ic a t io n  
o f  programme le a rn in g  p r in c ip le s  to  la rg e  a re a s  o f  th e  cu rricu lum  and
th en  p re s c r ib in g  a programme fo r  each s tu d e n t , in d iv id u a l ly  t a i lo r e d  to
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h i s /h e r  needs (L in d v a ll and BoIvin, 1967) . The scheme reco g n ise s  the  
b a s ic  p r in c ip le s  th a t  b e fo re  one can e f f e c t iv e ly  te ac h  a s tu d e n t one 
must be ab le  to  s t a t e :
1) e x a c tly  what one wants the s tu d e n t to  le a r n ,  i . e .  s p e c if ic  
b e h av io u ra l o b je c t iv e s  must be fo rm u la ted . •
2) how one w i l l  know.when a s tu d en t has le a rn ed  a s p e c if ic  
beh av io u r, a p re c ise  m onito ring  system i s  needed so
th a t  a t  any time a s tu d e n t’s perform ance can be m onitored 
and a d e ta i le d  assessm ent o f  h is  p ro g re s s  made. I . P . I .  
i n s i s t s  on a ’p o s t - t e s t  m astery  c r i t e r i o n 1 o f  85% b e fo re  a 
s tu d e n t goes on to  the  n ex t u n i t .  There a re  fre q u e n t 
’curriculum -em bedded’ t e s t s  which a re  reg arded  as p a r t  o f  
the  in s t r u c t io n ;  s tu d en ts  look  forw ard to  these  a s  p ro v id ing  
an e s tim a te  o f  t h e i r  p ro g re s s  and opening the door to  the  
n e x t s e c tio n  o f  th e  cu rricu lu m .
3 ) what th e  s tu d en t knows a lre a d y , ic e .  d e ta i le d  p r e - t e s t s  a re  re q u ire d .
-■ Since th e  s tu d e n t i s  to  fo llow  a p e rs o n a lly  p re s c r ib e d  c o u rse , he
must work in d ep en d en tly  o f  h is  group; an e x te n s iv e  in v e n to ry  o f  self*- 
managed in s t r u c t io n a l  m a te r ia ls  and environm ents, s u i ta b le  f o r  in d iv id u a l  
le a rn in g  by le a r n e r s  vary ing  g r e a t ly  in  le a rn in g  a b i l i t y  and a p t i tu d e ,  
thus had to  be developed. For example, much use  was made o f  programmed 
le a rn in g  i t s e l f .  This n e c e s s i ta te d  d e ta i le d  a n a ly s is  and sequencing  o f 
the  o b je c t iv e s  so t h a t  th e  ro u te  a p a r t i c u l a r  s tu d en t shou ld  fo llo w  th rough 
the  m a te r ia ls  could  be o p tim a lly  p re s c r ib e d .
For e f f e c t iv e  I . P . I .  some o f  the p r a c t i c a l  p rocedu res found to  be 
n e c e ssa ry  were:
a )  s tu d e n ts  should  re p o r t  to  the in s t r u c to r s  once a day in  sch o o ls  
( a t  lo n g e r in te r v a l s  in  h ig h e r  e d u ca tio n ).
b ) a card  system should be k e p t by in s t r u c to r s  to  keep a c a r e f u l
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check on p ro g re s s .
c ) ’c a r r o t s ’ in  the form o f  s tan d a rd s  to  be reach ed  a t  each grade 
le v e l  had to  be e s ta b l is h e d :  ’work c o n t r a c t s ’ were found to  be
a  u s e f u l  id e a .
I . P . I .  was developed a t  the L earn ing  R esearch  and Development Centre 
a t  th e  U n iv e rs ity  o f  P it tsb u rg h  un d er i t s  d i r e c to r ,  R obert G lase r, and 
has been u sed  in  the  e lem en tary  schoo ls  in  t h a t  a re a  (O akleaf School 
in  p a r t i c u l a r  g iv in g  th e  p ro je c t  i t s  common name) (G la se r, 1967)*
However i t  has been fa v o u rab ly  re c e iv e d  in  many u n iv e r s i ty  dep artm en ts, 
which have adap ted  t h e i r  te ach in g  a cc o rd in g ly ; th e  fo llo w in g  advan tages 
have been found (G oldschm idt, 1974)
a )  g r e a te r  s tu d e n t involvem ent le a d s  to  b e t t e r  r e te n t io n  o f  le a rn in g .
b) s tu d en t-d o m in a ted  d isc u ss io n s  are  more e f f e c t iv e  th an  te a c h e r -  
dom inated ones.
c ) s tu d e n ts  a re  more ready  to  adm it to  the d i f f i c u l t i e s  th e y  a re  
f in d in g  in  t h e i r  work; ’i t  i s  le s s  em barrassing  to  adm it f a i l u r e  
to  a tap e-d eck  than  to  a p r o f e s s o r ’ .
d) the m uch-m ore-frequent feedback i s  a p p re c ia te d  by s tu d e n ts .
e )  n o t o n ly  i s  s e lf -p a c in g  found to  be e f f e c t iv e ,  b u t a ls o  the  
s e l f - i n i t i a t i o n ,  s e l f - d i r e c t io n  and s e l f - e v a lu a t io n  o f  le a rn in g  
a re  found to  be m o tiv a tin g .
f )  f re q u e n t e v a lu a tio n  o f  the course  le ad s  to  .. . co n sid e rab le  
improvements.
C r itic ism s  have however been ex p ressed  (e .g .  Duda, 1970); the 
main one i s  th a t  in  some schoo ls and u n iv e r s i t i e s  where i t  i s  u sed , th e  
a v a i la b le  re so u rce s  a re  a long  way from the  "w ell-s to ck ed "  sh e lv e s  t h a t  
would enab le  te a c h e rs  to  diagnose and p re s c r ib e  as prom ised . In  f a c t ,  
in  some in s t i t u t i o n s  c la im ing  to  be u sin g  i t ,  th e  on ly  in d iv id u a l iz a t io n  
ach iev ed  i s  th a t  o f s e lf -p a c in g  (O e ttin g e r , 1969) .
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3«22 Program f o r  le a rn in g  in  accordance w ith  Needs (P ro je c t  PXAN)
This le a rn in g  system was d ev ised  in  19&5 as  a model f o r  'E ducation  
in  th e  S e v e n tie s ' (F lanagan, 1967)* I t  grew d i r e c t ly  ou t o f  the 
f in d in g s  o f ' P r o j e c t  TALSM1' by which the  in d iv id u a l  e d u ca tio n  o f a 
r e p re s e n ta t iv e  sample o f 440,000 s tu d e n ts  in  a l l  types o f  school 
th roughou t the U n ited  S ta te s  was surveyed by th e  U.S. O ffice  o f 
E duca tion ; i t  i s  p lanned th a t  th ey  should  be fo llow ed  up te n  and 
tw enty y e a rs  l a t e r ,  to  see what use w i l l  have been made o f  the  
in d iv id u a l  t a l e n t s  o f  the  s tu d e n ts . The e a r ly  f in d in g s  o f  P ro je c t  
PLAN showed up v e ry  inadequate  e d u c a tio n a l p ro v is io n  f o r  th e  very  
la rg e  in d iv id u a l  d if f e re n c e s  to  be found in  any age- group; a lso  
schoo ls were found to  be f a i l i n g  to  develop a sense o f r e s p o n s ib i l i ty  
in  s tu d e n ts  f o r  t h e i r  n o n -e d u c a tio n a l, p e rs o n a l and s o c ia l  developm ent. 
F u r th e r , very  l i t t l e  p re p a ra t io n  fo r  th e  r e s p o n s ib i l i t i e s  o f  c i t iz e n s h ip  
and f o r  th e  use o f  le is u r e  in  l a t e r  l i f e  was found to  be p ro v id ed .
I t  was in  o rd e r  to  remedy th ese  d e f ic ie n c ie s  th a t  th e  C entre f o r  
R esearch and E v a lu a tio n  in  A p p lic a tio n s  of Technology in  E ducation  
('CREATE') i n i t i a t e d  P ro je c t PLAN. I t  a p p lie s  modern decision-m aking  
and o p e ra tin g  p rocedu res and c o s t  e f fe c t iv e n e s s ;  i t  th e re fo re  r e q u ire s  
c le a r  d e f in i t io n  o f  o b je c tiv e s  and r e l a t i v e l y  p re c is e  m easures o f 
e f fe c t iv e n e s s  and c o s ts  by o p e ra tio n  a n a ly s ts ,  i . e .  the  in p u t  and 
o u tp u t o f  the e d u c a tio n a l system are  to  be a c c u ra te ly  m easured and a l l  
re le v a n t c o n d itio n s  d esc rib ed  and d e fin ed . Thus the approach i s  a 
'sy stem s eng ineering*  one which em phasises e v a lu a tio n  a t  a l l  s tag e s  
o f  th e  e d u c a tio n a l p ro c e ss . I t  i s  th e re fo re  regarded  a s  e s s e n t i a l  
th a t  each schoo l b u ild in g  has a com puter te rm in a l lin k e d  to  a com puter 
which s to re s  d e ta i le d  in fo rm atio n  on each c h i ld ,  in c lu d in g  s p e c ia l  
a p t i tu d e s ,  p a t t e r n s  o f le a rn in g , i n t e r e s t s  and background. In  a d d i t io n ,
re c o rd  i s  k e p t o f  the s k i l l s  and knowledge he has acq u ired  p r io r  to 
reach in g  any given  d e c is io n  p o in t .  The com puter a lso  s to re s  a com plete 
l i s t  o f  in s t r u c t io n a l  m a te r ia ls  in  the  form o f  modules o r manageable 
segm ents c a l le d  ’te a c h in g - le a rn in g  u n i t s ’ , s y s te m a tic a l ly  indexed in  
term s o f  what the  s tu d e n t i s  expected  to  le a rn  from them, ?/hat the p re ­
r e q u i s i t e s  a re  and f o r  what type o f  s tu d en t and s i tu a t io n  t h i s  u n i t  i s  
e s p e c ia l ly  w e ll s u i te d ;  a te a c h in g - le a rn in g  u n i t  would o r d in a r i ly  be 
a com bination  o f t e x t  book m a te r ia l ,  workshop e x e rc is e s , a u d io -v is u a l 
m a te r ia ls ,  sm all-g roup  d is c u s s io n s , and p r o je c t  a c t i v i t i e s .  Tie 
D ire c to r  o f P ro je c t PLAIT, Dr. F lanagan, says th a t  th e  program could  
o p e ra te  w ith o u t th e  com puter bu t i t  would o b v iously  be more expensive 
and 3.ess resp o n siv e  (T ay lo r, 197l)* The m a te r ia l  needed f o r  the p r o je c t  
has been w r i t te n  by some f o r ty  f u l l - t im e  w r i te r s  and t h i r t y - f iv e  
te a c h e rs  on secondment and th e y  cover m aths, h i s to r y ,  lan g u ag es , s c ie n c e  
and s o c ia l  s tu d ie s .
A t the beg inn ing  o f  any c h i l d ’s course (th e  f i f th - g r a d e  c la s s  
in  the High S choo l), th e  c h i ld  and h is - te a c h e r  w i l l  re ce iv e  in fo rm a tio n  
from th e  com puter a s  to what the c h i ld  knows, how he le a r n s ,  what h i  a- 
i n t e r e s t s  a r e ,  e t c . ,  and th e y  a re  th u s  a b le  to  s e t  t e n ta t iv e  g o a ls  f o r  
the schoo l y e a r  in  term s o f  th e  o b je c t iv e s  to be covered  a c ro ss  the 
cu rricu lu m . For each o f  th e  immediate o b je c t iv e s  th e re  w i l l  be c l e a r  
s ta tem e n ts  o f  the  behav iour changes expected  and th e  c o n t e n t :to be 
le a rn e d , to g e th e r  w ith  a t e s t  o r assessm en t p rocedu re  fo r  confirm ing 
th e  s tu d e n t ’s a tta in m e n t o f  th e se  o b je c t iv e s . On th e  b a s is  o f th e se  
te n ta t iv e  g o a ls , th e  computer a lso  p ro v id es  d e s c r ip t io n s  o f  two o r  
th re e  te a c h in g - le a rn in g  u n i t s  in  each o f  the v a rio u s  f i e l d s  which a re  
b e s t  s u i te d  to t h a t  in d iv id u a l  s tu d e n t . The system is  based  on the 
’s u c c e s s ' p r in c ip le ,  i . e .  i t  i s  in ten d ed  th a t  the  s tu d e n t be a ss ig n e d  
on ly  o b je c t iv e s  which he can achieve a t  h is  p re s e n t  s tag e  o f developm ent
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f a i l u r e  on a u n i t  t e s t  r e p re se n ts  a breakdown in  the system and w i l l  
be the  source of immediate in v e s t ig a t io n  to  id e n t i f y  and remedy the 
observed  d e f ic ie n c y  in  methods and m a te r ia ls  a ss ig n e d . A t the  end o f  
th a t  u n i t  o f 'work (ro ugh ly  a f o r tn ig h t  l a t e r ) ,  answ er sh ee ts  a re  marked 
by the com puter, and the s tu d e n t proceeds to  th e -n e x t  u n i t ,  s u i ta b ly  
p re s c r ib e d .
The s y s te m  t o o k  a b o u t  f o u r  y e a r s  t o  c o m p le t e ,  p o o l i n g  t h e  r e s o u r c e s  
o f  f o u r t e e n  s c h o o l  d i s t r i c t s  w i t h  t h o s e  o f  t h e  W e s t in g h o u s e  L e a r n in g  
C o r p o r a t io n  an d  t h e  A m er ica n  I n s t i t u t e s  f o r  R esea rch * . Many s c h o o l s  i n  
t h e s e  d i s t r i c t s  ( i n  C a l i f o r n i a ,  L b n n s y lv a n ia  an d  We?/ Y o rk ) a r e  u s in g  
t h e  p l a n ,  l i n k e d  t o  a  c o m p u te r  i n  Iow a C i t y .
3*3 The N u ff ie ld  ’Resources f o r  L ea rn in g ’ P ro je c t
This was e s ta b l is h e d  in  1966 fo r  a f iv e  y e a r term to  in v e s t ig a te  
how th e  re so u rce s  a v a ila b le  to  schools m ight be more p r o f i t a b ly  used .
A t th e  p r o j e c t ’s in c e p t io n , th e re  was a  b e? /ild erin g  p ro fu s io n  o f changes 
and n o v e l t ie s  in  such re so u rce s  becoming a v a i la b le ,  e .g .  p u b lis h e rs  had 
combined w ith  m anufactu rers in to  new la rg e  c o n s o r t ia ,  seeing  in  
programmed le a rn in g , m ediated  by p r in t  o r  v a rio u s  m echanised o r  e le c ­
tro n ic  system s, the  p ro sp e c ts  o f  a new bonanza. T e le v is io n  seemed to  
o f f e r  u n e x p lo ite d  p o s s i b i l i t i e s ,  e s p e c ia l ly  w ith  th e  reduced  c o s t  o f 
c lo s e d - c i r c u i t  system s, the imminence o f  cheaper v id e o -re c o rd in g  and 
o f  v a r io u s  ( t o t a l  in co m p atib le ) v id e o -c a s s e t te  or d is c  system s. Such 
dram atic  changes in  the  f i e l d  o f  a v a ila b le  re so u rce s  were born ou t o f  
even more r a d ic a l  cu rricu lum  developm ents, e*g. in  the p rim ary  school 
the PLowder re p o r t  c h ro n ic le d  a major ( a lb e i t  much d isp u te d )  s h i f t  in  
teach in g  method -  the  in te g ra te d  day. However, changes in  the  secondary  
school overshado7/ed th i s ;  co m p reh en siv isa tio n  had ju s t  been u rged  by 
C irc u la r  10/65 as a fundam ental re v is io n  o f  the t r i p a r t i t e  system  and
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s c a r c e l y  a  s u b j e c t  e s c a p e d  t h e  a t t e n t i o n  o f  c u r r ic u lu m  r e fo r m  team s  
w h o se  f i n d i n g s  made g r e a t ,  u n c o - o r d in a t e d  dem ands on  t h e  s c h o o l s ’ 
r e s o u r c e s  an d  o r g a n i s a t i o n .
T hus th e  b r i e f  f o r  t h i s  p a r t i c u l a r  ’N u f f i e l d ’ e d u c a t i o n a l  p r o j e c t  
w a s o f  a  d i f f e r e n t  o r d e r  t o  t h o s e  f o r  p r e v i o u s  o n e s .  T h o se  p r o j e c t s  h ad  
a r i s e n  from  a  c o n s e n s u s  among - l e a d in g  t e a c h e r s  i n  e s t a b l i s h e d  p r o f e s s i o n a l  
o r g a n i s a t i o n s  a b o u t  d e s i r a b l e  c h a n g e s , -  to w a r d s  an  o r a l / a u r a l  a p p r o a c h  t o  
l a n g u a g e s ,  f o r  e x a m p le ,  o r  a  m ore h e u r i s t i c  m eth o d  i n  t h e  s c i e n c e s .  The 
p r o d u c t  e x p e c t e d  o f  a l l  o f  t h e  o t h e r  p r o j e c t s  w as c l e a r :  new  c u r r ic u lu m
m a t e r i a l s .  To t h e  c o n t r a r y ,  th e  b r i e f  g i v e n  t o  ’R e s o u r c e s  f o r  L e a r n in g ’ 
w a s l i m i t e d  n e i t h e r  b y  a g e ,  n o r  s u b j e c t  n o r  a b i l i t y  l e v e l ;  i t  b u i l t  o n  
n o  c o n s e n s u s ,  i t  w as p r e c e d e d  b y  n o  f e a s i b i l i t y  s t u d y .  I n  f a c t  th e  
n a t u r e  o f  i t s  a c t i v i t i e s  w as u n d e f in e d  and  t h e  f i r s t  n e c e s s i t y  w as t o  
e s t a b l i s h  t h e  s t a r t i n g  p o i n t  an d  e x p lo r e  p o s s i b l e  d i r e c t i o n s .
Phase One. 1966-7
The c o n te m p o r a r y  u s e  o f  e d u c a t i o n a l  r e s o u r c e s  a n d  t h e  c o n t r o l l i n g  
a d m i n i s t r a t i v e  p r a c t i c e s  w e r e  e x a m in e d . A s p a r t  o f  a  c o s t i n g  s t u d y  o f  
v a r i o u s  i n n o v a t i o n s ,  e x i s t i n g  c o s t s  i n  s c h o o l s  w ere  a n a l y s e d  I n t o  m ore 
i n f o r m a t i v e  and u s e f u l  p a t t e r n s  th a n  t h o s e  p r o v id e d  b y  c o n v e n t i o n a l  (a n d  
f a r  fro m  u n if o r m )  c o u n t y  a u t h o r i t y  b u d g e t t in g  p r a c t i c e .  M e a n w h ile , 
o t h e r  m em bers o f  t h e  P r o j e c t  vie r e  i n v e s t i g a t i n g  t h e  n e w e r  d e v e lo p m e n ts  
i n  ’ L e a r n in g ’ . V i s i t s  w e r e  made t o  p r o m is in g  d e v e lo p m e n ts  i n  B r i t a i n  
an d  a b r o a d  (A m e r ic a , S c a n d in a v ia ,  R u s s i a ,  T fe s t  an d  E a s t  G erm any, J a p a n ) .  
V a r io u s  r e s e a r c h e s  a l r e a d y  i n  e x i s t e n c e  w e r e  c h o s e n  f o r  d e v e lo p m e n t ;  i n  
o t h e r  c a s e s ,  e x p e r im e n t s  w ere  i n i t i a t e d  w i t h  a  l i k e l y  p e r s o n  b e in g  p ic k e d  
o u t  and  b e in g  h e lp e d  t o  c a r r y  th r o u g h  t h e  e x p e r im e n t .  F i n a n c i a l  
c o n s i d e r a t i o n s  w ere  m o s t  im p o r t a n t ;  s o  w id e  w a s th e  P r o j e c t ’ s  b r i e f  
t h a t  i t  w as e s s e n t i a l  t o  e n c o u r a g e  l o c a l  a u t h o r i t i e s ,  p u b l i s h e r s  o r
m a n u f a c t u r e r s  t o  c o n t r i b u t e  a s s i s t a n c e  i n  m on ey  o r  e q u ip m e n t . F o r t u n a t e l y ,
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the P r o j e c t ’s p e rsu as iv e  power was considerab le*
Phase Two 1968-71
R esearch  in to  th e  a d m in is tra tiv e  problem s and economic im p li­
c a tio n s  o f  r e a l lo c a t in g  f a m i l ia r  e d u c a tio n a l re so u rce s  and o f  i n t r o ­
ducing new ones ?/as co n tin u ed . Much o f th i s  was .done in  co n ju n c tio n  
w ith  the  N a tio n a l Council f o r  E d u c a tio n a l Technology, s e t  up in  19b7> 
e .g .  two o f  th e  th re e  NC3T com m ittees in v e s t ig a t in g  the fu tu re  r o le  
o f  the  computer in  ed u ca tio n  had d i r e c to r s  o f  th e  N u ffie ld  P r o je c t  as 
Chairmen.
However, e q u a lly , i f  n o t more im p o rtan t, was th e  d e c is io n  a t  the 
end o f  Phase One to co n cen tra te  on one p a r t i c u l a r  a sp e c t o f  cu rricu lum  
developm ent as the core  o f  the P r o je c t ’s work. Out o f  a l l  the  v a rio u s  
p o s s i b i l i t i e s ,  i t  was decided  to  look in  d e t a i l  a t  Independent o r  
R esource-B ased L earning; the reaso n s were:
( i )  a  rem arkable number o f problem s a f f l i c t i n g  secondary 
ed u ca tio n  were seen to  stem from c la s s - te a c h in g  m ethods.
( i i )  Development o f  Independent Learning would b r in g  secondary  
schoo ls  in to  l in e  w ith  c u rre n t p rim ary  schoo l th in k in g .
( i i i )  L i t t l e  work on independent le a rn in g  had been done in  a  
su s ta in e d  fa sh io n  s in ce  the ap p aren t demise o f  the D alton  p lan  and s in ce  
th e  f i r s t  f lu s h  o f  enthusiasm  fo r  programmed in s t r u c t io n  waned.
Thus i t  was decided  to p rov ide  f in a n c ia l  and o th e r  backing  f o r  the 
developm ent o f  ’le a rn in g  pack ag es ' and the  ‘le a rn in g  sy s tem s’ in  which 
th e y  cou ld  be used . I t  was r e a l i s e d  th a t  i t  was im p o rtan t f o r  such 
developm ents to  be d is s o c ia te d  from the p rev io u s  programmed le a rn in g  
’im age’; schools were r a p id ly  tu rn in g  from h ig h ly  s t ru c tu re d  c u r r ic u la  
and would n o t a ccep t the  high degree o f form al s t r u c tu r in g  to be found 
in  programmed le a rn in g  -  a t  l e a s t ,  no t on a la rg e  s c a le . Programmes
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c o u ld , i t  was u n d e rs to o d , be u sed  b u t o n ly  as p a r t  o f  a more f le x ib le  
scheme o f  a c t i v i t i e s .  The te a c h e r  should  c e r t a in l y  p la y  an im p o rtan t 
p a r t  in  such le a rn in g  system s; however, the  em phasis should  be on 
'a c t iv e  le a rn in g  m odified  by teach ing*  r a th e r  than  'te a c h in g  m odified  
by a c t iv e  l e a r n in g 1. Thus i t  was reco g n ised  th a t  on ly  when a more 
independent s ty le  o f le a rn in g  from re so u rce s  i s  h a b i tu a l ly  used  i s  a 
new 'system  o f le a r n in g ' being u sed ; the o c c a s io n a l p r a c t i c e •o f  
independent le a rn in g  in  homework and in d iv id u a l  p r o je c t s ,  o r  i t s  more 
e x ten s iv e  embodiment as  h e u r i s t i c  method in  re c e n t ( a t  th a t  tim e) 
'N u f f ie ld ' sc ien ce  c o u rse s , adm irable though th e se  were seen to  b e ,  d id  
n o t c o n s t i tu te  a  change in  th e  system used  from te a c h e r-b a se d  to  
re so u rce -b a sed  and would no t q u a l i fy  f o r  c o n s id e ra tio n  by th e  P ro je c t  
(T ay lo r, 1972 a ) .
B esides the  in v e s t ig a t io n s  in to  a p p ro p ria te  m a te r ia ls  and teach in g  
a rrangem ents f o r  re so u rce -b ased  le a r n in g , the P ro je c t  in v e s t ig a te d  how 
such m a te r ia ls  m ight be produced on a lo c a l  b a s is ;  in  c o lla b o ra t io n  
w ith  s e v e ra l  L .E .i t 's  (in c lu d in g  I .L .E .A .) ,  T each ers ' C en tres were 
s ta f f e d  and equipped to  d isco v e r ydiat was in vo lved  in  the  ex ten s iv e  " 
p re p a ra t io n  o f  cu rricu lu m  m a te r ia ls .  This 'r iv e  Experim ent* covered 
a r e p re s e n ta t iv e  range o f  su b je c ts  and produced m a te r ia ls  f o r  one y e a r 's  
work w ith  d esign  n o te s  and f u l l  c o s tin g  (T ay lo r, 1972 b ) .
We now look a t  some o f the  independent le a rn in g  system s which were 
in v e s t ig a te d  by the P ro je c t .
3*31 The I.M .U. P ro je c t
This system f o r  the teach in g  o f  m athem atics was developed in  
Sweden in  the  m id-1960 's  (I.M .U. in  t r a n s la t io n  i s :  In d iv id u a liz e d
M athematics T each ing). I t  a rose  o u t o f  re s e a rc h  done by th e  Swedish 
Board o f E ducation  in to  the  b e n e f i t s  o f  in d iv id u a l iz e d  le a rn in g  in  the 
( th e n )  new com prehensive schoo ls (g ru n d sk o la ); i t  had been a lre a d y
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r e a l i s e d  t h a t  c o n v e n t i o n a l  c l a s s  t e a c h in g  j u s t  w o u ld  n o t  w ork  i n  th e  
new  u n s tr e a m e d  c l a s s e s ,  e s p e c i a l l y  i n  s e q u e n t i a l  s u b j e c t s  l i k e  m a th e m a t ic s ,  
w h e r e  d i f f e r e n t  s t u d e n t s '  o p t im a l  r a t e  o f  p r o g r e s s  v a r i e s  so  w i d e l y .  Thus 
an  in d e p e n d e n t ,  s e l f - p a c e d  l e a r n i n g  s y s te m  w a s d e v i s e d  f o r  u s e  w i t h  t h e  
t h i r t e e n  t o  s i x t e e n  y e a r  o l d s  i n  t h e  g r u n d s k o la  ( B a s t a d ,  I v e n s s o n ,
Oreberg, 1971)*
The c o u r s e  i s  s e t  o u t  i n  w ork  b o o k s  w i t h  t e x t ,  p r o b le m s  and  a n s w e r s  
a l l  t o g e t h e r ,  o n l y  p e r i o d i c  t e s t s  b e in g  d on e on  s e p a r a t e  s h e e t s .
D ia g r a m s  a n d  p i c t u r e s  a r e  l i b e r a l l y  u s e d ,  i n t e g r a t e d  w i t h  s im p ly  w r i t t e n  
e x p l a n a t i o n s .  E a c h  p o i n t  i s  i l l u s t r a t e d  b y  n u m erou s e x a m p le s ,  r e i n f o r c e d  
b y  e x e r c i s e s .  A b o u t e v e r y  t e n t h  p a g e  t h e r e  i s  a  s e c t i o n  e n t i t l e d  ' T e s t  
Y o u r s e l f ' ;  th e  p u p i l  d o e s  th e  t e s t ,  c h e c k s  h i s  -a n sw ers  a n d  e n t e r s  h i s  
r e s u l t s  o n  a  r e c o r d  s h e e t .  A t  t h e  en d  o f  a  w ork  b o o k  t h e  p u p i l  c o l l e c t s  
a  t a p e  w h ic h ,  i n  c o n j u n c t io n  w it h  r e l a t e d  i l l u s t r a t i o n s ,  p r o v i d e s  him  
w i t h  a  r e v ie w  o f  th e  w ork  he h a s  d o n e ; a  r e c a p i t u l a t i o n  e x e r c i s e  i s  th e n  
d on e w h ic h  t e s t s  w h e t h e r  he r e a l l y  h a s  u n d e r s t o o d  th e  s e c t i o n  an d  r e f e r s  
him  to  t h e  t e a c h e r  f o r  h e lp  i f  he g e t s  a n s w e r s .w r o n g .  A ' D i a g n o s t i c '  
t e s t  i s  t h e n  done Y rhich, a f t e r  m a rk in g  b y  t h e  t e a c h e r ,  ( o r  b y  t h e  a i d e  
i n  a  t e a m - t e a c h in g  a r r a n g e m e n t)  s e r v e s  n o t  o n l y  t o  a s s e s s  a - p u p i l ' s  p a s t  
a n d  p r e s e n t  d e f i c i e n c i e s  b u t  a l s o  t o  sho?/ w h a t h i s  s u b s e q u e n t  program m e  
s h o u ld  b e .  E a c h  o f  th e  ’ t h r e e  y e a r s  o f  t h e  I .M .U . c o u r s e  i s  d i v i d e d  i n t o  
t h r e e  'm o d u le s*  w h ic h  i n  tu r n  a r e  d i v i d e d  i n t o  t h r e e  ' s u b - m o d u l e s ' ,  s a y  
A , B , C. A d i a g n o s t i c  t e s t  com es a t  t h e  e n d  o f  e a c h  co m p o n e n t an d  a  
g r a n d e r  v e r s i o n  a t  t h e  en d  o f  a  w h o le  m o d u le . In  co m p o n en t A ( o f  a n y  
m o d u le )  t h e r e  a r e  two l e v e l s  o f  w o r k in g  a v a i l a b l e ,  i n  c o m p o n e n ts  B a n d  C 
t h e r e  a r e  f o u r  l e v e l s ;  w h e n 'a  p u p i l  t a k e s  a  d i a g n o s t i c  t e s t ,  t h e  
t e a c h e r  w i l l  s u g g e s t  th e  a p p r o p r ia t e  l e v e l  f o r  h im  to  f o l l o w  i n  t h e  n e x t  
c o m p o n e n t. T h ere  i s  a l s o  a  co m p o n en t G- c o n t a i n i n g  m a t e r i a l s  f o r  
a d d i t i o n a l  g ro u p  a c t i v i t i e s  and f o r  r e m e d ia l  t u i t i o n .  Thus t h e  p a t t e r n
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o f  work o f each o f  th e  n ine  modules i s  as shown in  the  fo llow ing  diagram . 
An in d iv id u a l  s tu d e n t cou ld  fo llo w  any p a th  th rough  the components a s  
in d ic a te d  by the arrow s (T ay lo r, 1971)*
module
le v e l
l e  v e l
Component D iag- 
A no s t i c  
(o f  any l e s t  
module)
Component D iag- 
B n o s tic  
t e s t
Component
C
D ia g ­
n o s t i c
Grand
Prog­
n o s tic
t e s t
I.M .U. m a te r ia ls  were p a in s ta k in g ly  com piled, th o ro u g h ly  f i e l d -  
te s te d  and c a r e f u l ly  re v is e d . They re p re se n t *package* m a te r ia ls  o f a  
d i f f e r e n t  o rd e r  o f  s o p h is t ic a t io n  from D ed ton-p lan  a ss ig n m en ts , 
correspondence c o u rse s , or p u b lish e d  p ie c e s  o f programmed in s t r u c t io n .  
I.M .U. re p re s e n ts  what the  Swedes th in k  n ecessa ry  i f  independen t le a rn in g  
i s  to  work in  w id e - a b i l i ty  secondary  sch o o ls .
The re a c t io n s  o f c h ild re n  and s t a f f  p rovide i n t e r e s t in g  in s ig h ts  
in to  t h i s  method o f le a rn in g . One Major c r i t ic i s m  which was o f fe re d  
was t h a t  the  m a te r ia ls  had been so tho rough ly  te s te d  th a t  a  te a c h e r
h a rd ly  dare make an a l t e r a t i o n .  A f te r  a l l ,  the f i r s t  v e rs io n  o f  the
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course  was t r i e d  on sev e n ty -f iv e  c h ild re n  and c a r e f u l  no te  tak en  o f 
t h e i r  d i f f i c u l t i e s ;  any problem n o t so lved  by e ig h ty  p e r c en t o f th o se  
who t r i e d  i t .w a s  re w r it te n . The second v e rs io n  was t r i e d  on th re e  
hundred c h ild re n  w ith  minute s tu d y  and m o d if ic a tio n s  made. The th i r d  
v e rs io n  v/as u sed  by 11,500 c h i ld re n ,  o f  whom 3>000 took p a r t  in  an 
e f f ic ie n c y  exam ination ; su b seq u en tly  th e  course  was re v is e d  s ix  tim es . 
U n fo rtu n a te ly , th e  human re a c t io n  to  such p e r f e c t io n  i s  f a r  from f r ie n d ly .  
Feedback has been h a ile d  as  b r in g in g  th e  s c i e n t i f i c  method a t  l a s t  to  
ed u ca tio n ; in  f a c t ,  i t  may prove a la s t in g  b l ig h t  i f  te a c h e rs  f e e l  
d im in ished  by s la v i s h ly  having to  fo llo w  a te a c h in g - le a rn in g  package, 
fo rb id d en  to  make th e  v a r ia t io n s  which t h e i r  common sense and pedagogic 
f l a i r  suggest would be v a lu ab le  (W illiam s, 1973)*
Not only  do some te ac h e rs  ex p erien ce  f e e l in g s  o f c o n s t r a in t ;  i t  
has been suggested  th a t  p u p ils  a lso  ten d  to . Even though th e re  a re  
b o o k le ts  o f  vary ing  d i f f i c u l t y ,  p la ce s  in  each  b o o k le t where a l t e r n a t iv e  
p a th s  a re  p o s s ib le ,  a d d i t io n a l  m a te r ia l  o u ts id e  the main b o o k le ts  fo r  
the  l e a s t  and most a b le , so th a t  many a l te r n a t iv e  ro u te s  through th e  
course  a re  p rov ided  -  y e t  th ese  ro u te s  a re  co n ta in ed  w ith in  the c o u rse ; 
th e re  i s  a sense o f  being le d  along c a r e f u l ly  trimmed, approved p a th s .
This can be ag g rav a tin g  p a r t i c u l a r ly  to  s tu d e n ts  u sed  to  an 'open -ended ' 
approach , such as  i s  found in  the 'd isc o v e ry  lea rn in g *  methods used  in  
s e v e ra l  c u r r ic u la r  su b je c ts .
N o tw ithstand ing  such c r i t i c i s m s ,  however, I.M .U. has sp read  to  many 
c o u n tr ie s ,  e .g .  in  1970 the N u ff ie ld  R esources f o r  Learning P ro je c t ,  in  
c o n ju n c tio n  w ith O .E.C .D ., sponsored the t r a n s la t io n  in to  E n g lish  o f p a r t  
o f  the  co u rse ; th i s  was re c e iv e d  fav o u rab ly  by th e  schoo ls  in v o lved  in  
i t s  t r i a l s .  However, a r a th e r  more im p o rtan t consequence o f I.M.U. i s  
i t s  in f lu e n c e  on o th e r  Secondary M athematics Learning Systems. Some o f  
th ese  use a c tu a l  I.M.U. sequences because I.M .U. c a r r ie d  no c o p y rig h t,
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b u t o th e rs  ( e .g . Hej M athematik) can be seen to  be b a s ic a l ly  I.M.U. 
b u t m odified  to be l e s s  s e l f - i n s t r u c t io n a l  in  t h e i r  m a te r ia ls ,  le s s  
in d iv id u a liz e d  in  method, l e s s  sy stem a tic  in  c o n tro l ,  b u t much cheaper 
to  buy. Such co u rses  have en joyed  c o n s id e ra b ly  g r e a te r  su ccess ; however 
t h i s  does n o t d e t r a c t  from the  p io n ee rin g  su ccess  of I.M .U .; i t  mapped 
p a th s  worth pursu ing  and p i t f a l l s  to avo id  in  th e  hunt f o r  more humane 
v a r ia n ts  o f  re so u rce  based  le a rn in g .
3 .3 2  The Surrey  A uto-T utor P ro je c t
This independent le a rn in g  system f o r  secondary  schoo l m athem atics 
had i t s  o r ig in s  in  1965 i*1 -^as severe  sh o rtag e  o f  m athem atics te a c h e rs  
in  S urrey  Secondary sch o o ls , and the concern o f  the  County E ducation  
Committee o v e r th e  e f f e c t s  on the  q u a l i ty  o f  m athem atics te ach in g  o f  
having to  use n o n - s p e c ia l i s t s  in  many lo w er-sch o o l form s. The Committee 
decided  to  f in d  o u t w hether the e x ten s iv e  use of Programmed Learning 
would en ab le  te a c h e rs  to  make more e f f e c t iv e  use of th e  time th ey  have, 
and w hether i t  would, a s s i s t  n o n - s p e c ia l i s t  te a c h e rs  to  perform  more 
e f f e c t iv e ly  (S u rrey  County C ouncil, 1970).
Thus- te a c h e rs  in  fo u r  secondary  sch o o ls  were asked to  c o lla b o ra te  
w ith  p ro f e s s io n a l  programmers from th e  firm  *ESL B r i s t o l 1, to  w r ite  
programmes f o r  the  f i r m 's  'A uto-Tutor* teach in g  machine. However, a t  the 
end o f  the tw o -y ear e x p lo ra tio n  p e r io d , the H u ff ie ld  Foundation  
R esources f o r  Learning P ro je c t became in te r e s t e d  in  the  work a t  one o f 
the l a r g e r  Surrey  sch o o ls , France H i l l ,  and i t  encouraged t h i s  schoo l 
to. develop during  the se ss io n  1967-8 a com plete Learning System o f  which 
programmes would be the c o re , w ith  c o n so lid a tio n  m a te r ia l  in  the form 
o f  work books c o n ta in in g  p ra c t ic e  e x e r c is e s .  The system in  f a c t  became 
an independent le a rn in g  one when the  s t a f f  a t  France H i l l  p ro v id ed  
d e ta i le d  schemes o f  work c a l le d  ‘Assignment S ch ed u les’. These in v o lv ed
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p r a c t i c a l  work, v i s i t s  out o f  sch o o l, d is c u s s io n s , e t c . ,  b u i l t  around 
the programmed le sso n s  as  the  e s s e n t i a l  core and p ro v id in g  an o rg an ised  
•and v a r ie d  sequence o f  work f o r  s e v e ra l  weeks. T y p ic a lly  a  machine 
programme c o n s is te d  o f  s ix  o r  seven le sso n s  on one to p ic ;  th e  s tu d en t 
would th e re fo re  a l te r n a te  between working a t  th e  .machine and perform ing 
o th e r  ta s k s  th roughou t the  s tudy  o f  the programme. He k e p t a  reco rd  o f  
h is  p ro g re s s  and made any n e c e s sa ry  n o te s  in  a  ‘P u p i l ’s Record Book*.
A t one o r two p o in ts  in  th e  programme a s tu d en t worked a T u to r T e s t, 
w r i t te n  by th e  programmer and designed to  d iagnose th e  knowledge a c q u ire d  
from th e  programme; i t  th e re fo re  p rov ided  the  te a c h e r  v/ith d e ta i le d  
in fo rm a tio n  on the p ro g re s s  o f  each s tu d e n t b u t a lso  in d ic a te d  those 
se c tio n s  o f  the  f ilm  which were s u i ta b le  fo r  r e v is io n .  On the  evidence 
o f  th e  T u to r t e s t ,  the te a c h e r  could  decide  w hether o r  n o t th e  p u p il 
should  re v is e  p a r t  o f  the work, ta c k le  some enrichm ent a c t i v i t y ,  o r  
move to  a  new to p ic .  There i s  a lso  a need f o r  A ccum ulative T ests  to  
check r e te n t io n  and in d ic a te  when re v is io n  i s  needed. The diagram (o v e r le a f )  
shows how a l l  th ese  a c t i v i t i e s  a re  lin k e d  to g e th e r  (liozr and Gray, 1970)°
The system was in d iv id u a liz e d  because th e  A u to -T u to r had a b ranch ing  
f a c i l i t y ,  and t h i s  has made p o s s ib le  th e  developm ent o f  programmes 
s u i ta b le  f o r  c h ild re n  o f  a wide range o f  m athem atica l a b i l i t y .  P u p i l ’ s 
responses could  th u s  be used  to determ ine the most s u i ta b le  sequences f o r  
them; even though i t  was o r ig in a l ly  in ten d ed  th a t  th e  programmes should  
be s u i te d  to  c h ild re n  o f  about average a b i l i t y ,  th e y  have in  f a c t  been 
used  s u c c e s s fu lly  o v er a much w ider spectrum , even down to  th e  b o rd e r lin e  
n o n -read e r . So su c c e ss fu l was t h i s  break through  th a t  in  June I 968 o th e r  
Surrey  schoo ls were in v i te d  to  use t h i s  scheme and th e  m a te r ia ls  which 
France H i l l  had d ev ised  under t h e i r  own c o n d itio n s . There was no doubt 
t h a t  the  system worked, and th a t  when i t  was used  c h ild re n  enjoyed
m athem atics, t h e i r  enthusiasm  being  e v id e n t from the  f a c t  t h a t  many?/ould
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2. Enrichm ent 3* Move to  a
A c t iv i t i e s new to p ic
o p t to  do e x tra  work in  t h e i r  own time* Many sch o o ls  have adap ted  th e  
system f o r  t h e i r  own needs and th e re  has always been a f r e e  in te rc h an g e  
o f  in fo rm a tio n  between the schoo ls p a r t i c ip a t in g  (Gray and S are , 1971)• 
3*33 The Kent M athem atics P ro je c t
This p r o je c t  has produced a ’m a te r ia l  ban k 1 o f  m athem atics le a rn in g  
ta sk s  f o r  c h ild re n  o f  a l l  a b i l i t i e s  between th e  ages o f n ine  and s ix te e n . 
I t  developed in  e ig h t  y ea rs  from a sim ple experim ent w ith  two groups o f
c h ild re n  a t  Ridgewaye School n e a r  Tunbridge .7 /e lls , to  take in  more th an
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s ix ty  Kent schoo ls  in v o lv in g  about 20,000 c h ild re n  and more than  300 
te a c h e rs . Bertram  Banks, the D ire c to r ,  adm its, th a t  t h i s  was on ly  made 
p o s s ib le  th rough  the su p p o rt o f th e  N u ff ie ld  R esources f o r  Learning 
P ro je c t  and the g e n e ro s i ty  o f  secondment by the  Kent E ducation  Committee; 
o therw ise  the  expansion  o f ihe system , w ith  i t s  semi-programmed w orksheets 
producing a v e ry  low ’r a t io  o f  running  to  p re p a ra t io n  t im e 1, would have 
been ex trem ely  slow (Banks, 1968; T a y lo r , 1972 a ) .
The p r o je c t  o f f e r s  each s tu d e n t an in d iv id u a liz e d  course  in  
m athem atics u sin g  m a te r ia ls  from a bank o f  programmed b o o k le ts , ta p es  
and w orksheets o rg an ised  in to  m athem atical curricu lum  a re a s  and a tta in m en t 
le v e l s  rang ing  from th a t  f o r  th e  average n ine  y e a r o ld  p rim ary  schoo l 
c h i ld  up to  ' l e v e l  8 ' which co n ta in s  0 - le v e l  m a te r ia l .  C h ild ren  
e n te r in g  th e  scheme tak e  a d ia g n o s tic  t e s t  which h e lp s  th e  te a c h e r  
d esig n  a bundle o f  s u i ta b le  ta sk s  f o r  t h a t  p a r t i c u l a r  c h i ld ,  w r i t te n  o u t 
on what i s  c a l l e d  a  m a trix ; th e re  i s  space fo r  the te a c h e r  to  i n i t i a l  
and da te  each ta sk  when com pleted. A f te r  working through the e n try  
m a trix  w ith  h e lp  and guidance from the te a c h e r  when needed, th e  p u p il  
ta k es  a t e s t  from the t e s t  b o o k le t; from th e se  r e s u l t s  a n o th e r  m a trix  
i s  made up by th e  te a c h e r , u s in g  a flow  diagram showing d e s ira b le  sequences 
through th e  concep ts in v o lv ed  and making use o f  'rem edia l*  m a te r ia l  to  
re in fo rc e  the  und ers tan d in g  o f  a concept where the  t e s t  shows th a t  t h i s  
i s  needed. Where a p u p i l  works so f a s t  th a t  the  te a c h e r  c o n s id e rs  he 
i s  w asting  h is  time on t r i v i a l  work he can p a ss  over some ta s k s ;  i f  any 
v i t a l  le a rn in g  i s  co n ta in ed  in  a ta sk  he m isses o u t, t h i s  can be q u ic k ly  
taken  in  h is  s t r id e  l a t e r .  Making up new m a tric e s  i s  th e re fo re  a v i t a l  
s te p  in  th e  scheme and because i t  i s  a t  t h i s  p o in t th a t  w eaknesses a re  
exposed and s p e c ia l  i n t e r e s t s  ex p ressed , te a c h e rs  can be u rged  to  c o n su lt  
th e  p u p il  a t  th i s  s tag e .
Each s tu d e n t 's  m a trix  i s  reco rd ed  on a con tinuous rec o rd  ca rd  and
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the  a tta in m e n t le v e l s  a re  averaged. Thus a con tinuous assessm ent o f  
th e  p u p i l ’s m athem atical development i s  o b ta in ed  and a t  th e  end o f  the  
course  the  p u p i l  i s  e i t h e r  e n te re d  fo r  0 - le v e l  M athem atics, o r  h i s /h e r  
a tta in m e n t le v e ls  a re  used  to  p rov ide  a  C .S.E. Mode 3 g ra d in g . These 
g rad es  a re  checked a g a in s t  those awarded on the  evidence o f  co n v en tio n a l 
exam inations, and a h ig h  c o r r e la t io n  has been found. In  g e n e ra l , i t  h as  
been observed  th a t  c h ild re n  ’rem ain h a p p ie r  lo n g e r ’ w ith  t h e i r  
m athem atics u sing  the  p r o je c t ,  and t h e i r  exam ination r e s u l t s  a re  a lso  
improved as  a  r e s u l t  (Banks, 1974)*
3*34 In d iv id u a liz e d  B iology
This s ta r te d  in  19&7 as  an experim ent to  see how f i r s t  and second 
y e a r  p u p i ls  in  a  com prehensive school (Thomas B ennett School, Crawley, 
Sussex) m ight le a rn  t h e i r  B iology (based  on th e  N u ffie ld  O -lev e l B io logy 
co u rse ) in d ep en d en tly  from s u i ta b le  re so u rc e s  (Reid and Booth, 1969).
The o r ig in a to r s ,  D .J . R eid and P. Booth, a tte n d ed  a course a t  the 
N a tio n a l C entre f o r  Programmed le a rn in g  a t  Birmingham U n iv e rs ity  in  
A p r i l  19^7> and were re le a s e d  on h a lf - tim e  secondment from teach in g  from 
September 19^7? s e c r e t a r i a l  and some f in a n c ia l  help  being  p ro v id ed  by 
th e  N u ff ie ld  P ro je c t  (T ay lo r, 1972 a ) .  M essrs. Heinemann E d u ca tio n a l 
L td . ,  who agreed  to  p u b lis h  the  work e v e n tu a lly  a lso  helped  f in a n c ia l ly  
so t h a t  a budget o f  o v e r £2,000 was a v a i la b le  fo r  th e  f i r s t  y e a r  o f  the  
experim en t, 1967- 8.
The f i r s t  y e a r  was designed  as a ’co n tro l*  experim en t, w ith  n ine  
o f  the  tw elve . f i r s t  y e a r  c la s s e s  a t  the  la rg e  Crawley com prehensive 
sch o o l working in d iv id u a l ly ,  the  o th e r  th re e  being ta u g h t c o n v e n tio n a lly  
b u t by s t a f f  who were a lso  su p e rv is in g  some in d iv id u a liz e d  groups.. The 
groups were a l l  o f  more th an  33 p u p i ls ,  la rg e  fo r  ex p erim en ta l c la s s e s .  
The ex p erim en ta l m a te r ia ls  a t  f i r s t  were la r g e ly  o f  a m o re -o r- le s s  
o rthodox  programmed k in d  (w ith  r e le v a n t  equipm ent a t  hand ), and the
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c h ild re n  were allow ed to  work through them a t  t h e i r  own pace. The 
e a s i e s t  p a r t  o f each r e - w r i t te n  N u ff ie ld  c h a p te r  came a t  the beginning  
o f  a programmed sequence, the more d i f f i c u l t  p a r ts  l a t e r ;  t h i s  a llow ed  
the  p re s e n ta t io n -o f  the  m a te r ia ls  to  p u p ils  o f  a wide range o f  a b i l i t y ,  
on th e  assum ption th a t  o n ly  th e  f a s t e r  p u p ils  wouId reach  th e  l a t e r  
s e c tio n s . Each to p ic  th e re fo re  c o n s is te d  o f  b a s ic  m a te r ia l ,  aimed a t  
a l l  p u p i ls ,  fo llow ed  by work o f  in c re a s in g  d i f f i c u l t y  and o f te n  ending 
w ith  a ta sk  which s t r e tc h e d  the  a b le s t .  Short t e s t s  were in c lu d ed  in  
the programmes and t h e i r  r e s u l t s  were d iscu ssed  w ith  the te a c h e r  who 
cou ld  then  g ive h e lp , a llow  them to  co n tin u e , o r  ask  them to  re p e a t  
work as a p p ro p r ia te . Some ta lk s  and c la s s  d isc u ss io n s  were in c lu d ed  
from time to  tim e .
In  May 1J68 i t  w a s 'p o ss ib le  to  a s s e s s  th e  r e s u l t s  o f  the  experim ent 
(R eid and Booth, 1971):
(a )  The h igh  a b i l i t y  p u p ils  d id  s l i g h t l y  b e t t e r  in d iv id u a l ly  than  
t h e i r  c o n v e n tio n a lly  tau g h t e q u a ls , w hile those o f  low est a b i l i t y  d id  
s l i g h t ly  w orse, in  term s o f  le a rn in g  as shown by t e s t  r e s u l t s .
(b ) The in d iv id u a liz e d  c la s s e s  worked n o tic e a b ly  f a s t e r  o v e ra ll-  
than  the  co n v en tio n a l c la s s e s .
(c )  Less fav o u rab le  r e s u l t s  were o b ta in e d  w ith  a t t i t u d e  t e s t s ;  
th e re  was a sm all b u t d e f in i te  p re fe re n ce  f o r  co n v en tio n a l te ach in g  (a s  
shown by p u p i l s ’ ran k ings o f b io lo g y  as a .s u b je c t  v i s - a - v i s  o th e r  
su b je c ts  in  19&7 an& 1968). I t  was f e l t  t h a t  th is  was p ro b ab ly  due 
to  over-exposure  to  programmed le a rn in g ; com parison was made w ith  th e  
e a r ly  e f f o r t s  of Bertram Banks, who found th a t  40fo o f h is  p u p ils  f e l t  
th a t  programmed le a rn in g  should n o t occupy more than  th re e -q u a r te r s  o f  
the  a v a ila b le  tim e.
(d) S ta f f  a t t i t u d e s  were h ig h ly  fav o u rab le ; th e y  were p a r t i c u l a r l y
happy w ith  the improved te a c h e r-p u p il  r e la t io n s h ip  in  the in d iv id u a l iz e d
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c la s s e s .
(e )  One m ajor problem was th e  l o g i s t i c a l  one. I t  was no lo n g e r 
p o s s ib le  to  p r e d ic t  e x a c tly  where a c h i ld  would be in  the course by a 
c e r ta in  d a te ; thus e s tim a tin g  a p p ara tu s  needs invo lved  much guesswork -  
a c o n s id e ra b le  problem  in  b io lo g y  where specimens f o r  d is s e c t io n  are  
f r e q u e n t ly  needed.
( f )  Savings on c o s t  were ex pec ted  to  be g r e a te r  th an  the in c re a se s ; 
c a p i t a l  c o s ts  in  terras o f  ’c l a s s ’ s e ts  o f  a p p ara tu s  would f a l l ,  w hereas 
c o s ts  o f  a u d io -v is u a l a id s  would r i s e  th rough  in c re a se d  wear and t e a r .
I t  was decided  th a t  the  r e s u l t s  o f  the f i r s t  y e a r ’s experim ent 
c e r t a in ly  j u s t i f i e d  c o n tin u a tio n  o f  the  developm ent o f an independent 
le a rn in g  c o u rse , w ith  se v e ra l improvements in  the m a te r ia ls  a lre a d y  
produced o b v io u s ly  being  n e ce ssa ry . For some to p ic s  independent le a rn in g  
seemed to  be' u n s u i ta b le ,  e .g .  c la s s  d iscu ss io n  i s  more a p p ro p ria te  where 
choice has to  be made between two or more hypo theses. Thus e ig h t  to p ic s  
covering  la rg e  a re a s  o f work in  th e  f i r s t  two y e a rs  o f  the N u ff ie ld  
0 - le v e l  B iology course  were chosen f o r  e v e n tu a l p u b lic a t io n  and th ese  
were p u b lish e d  as  ’B iology f o r  the  I n d iv id u a l’ in  1970-2. However,
■ tr ia ls 'w e re  f i r s t  h e ld  o f a l l  m a te r ia ls  in  about 30 schoo ls  th roughou t 
the U.K. w ith  encouraging r e s u l t s .  The te x ts  which emerged have moved 
away from co n v en tio n a l programmed le a rn in g ; each c o n ta in s  sh o r t  s e c tio n s  
o f  th e o ry , in te r s p e r s e d  w ith  d e ta i le d  in s t r u c t io n s  fo r  p r a c t i c a l  work and 
o c c a s io n a l re fe re n c e  to  f ilm  loops where re le v a n t (Heinemann, 1974)*
R eid and Booth are a t  p a in s  to  p o in t o u t th a t  the b e s t  way to  reg a rd  
independen t le a rn in g  i s  as a u s e f u l  a d d it io n  to  the v a r ie ty  o f  teach in g  
methods a lre a d y  a v a i la b le ;  i t  has proved to  be e x c e p tio n a lly  u s e fu l  to 
te a c h e rs  o f  mixed a b i l i t y  groups and has been e s p e c ia l ly  welcomed by 
n o n - s p e c ia l i s t s ,  e .g .  p h y sics  g ra d u a te s  about to  ta c k le  b io lo g ic a l  to p ic s
in  a Combined Science Course. As w ith  o th e r  independent le a rn in g  system s,
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the ro le  o f  th e  te a c h e r  has been found to be c r u c ia l ly  im p o rtan t; in  
the few cases  in  the t r i a l s  where the te a c h e r  withdrew from ac tiv e  
p a r t i c ip a t io n  in  the  work, the  p u p ils  r a p id ly  became d i s s a t i s f i e d  and 
the  l e s s  w e ll m otivated  ceased  to  work a l to g e th e r .  The key  to  success 
w ith  independen t le a rn in g  i s  seen to  be to  reg a rd  i t  as a to o l and 
nev er a m aster (R eid and Booth, 1971)*
3*4 I .L . I .S .  -  an A ttem pt a t  R a t io n a l is a t io n
T*
I t  should  be c le a r  from the above th a t  th e  developm ent o f 
independent le a rn in g  has been haphazard and p iecem eal, even under the 
sponso rsh ip  o f  an o rg a n is a tio n  as la rg e  as N u ff ie ld . However, s ince  
1973 an a tte m p t has been made to  c o -o rd in a te  independent le a rn in g  in  
B r i ta in  in  one a re a  o f  the  cu rricu lu m , v iz .  sc ie n c e , by th e  e s ta b lish m e n t 
o f  th e  ’’Independent le a rn in g  in  S cience” o rg a n is a tio n  ( I . L . I . S . ,  1977)* 
T his i s  a lo o s e ly - k n i t  a s s o c ia tio n  o f  school sc ien ce  te a c h e rs , county  
a d v is e r s ,  u n iv e r s i ty  l e c tu r e r s ,  e t c . ,  a l l  o f whom have shown an i n t e r e s t  
in  the  p o s s i b i l i t i e s  o f  develop ing-independen t le a rn in g  methods in  
sc ien ce  teaching., p a r t i c u l a r ly  in  secondary sch o o ls . The c e n tr a l  f ig u re  
and in s p i r a t io n  behind  th i s  movement from the o u ts e t  has been E r ic  Gfeen, 
Head o f  Science a t  C ountesthorpe C ollege in  L e ic e s te r s h i r e ,  a school w e ll 
known f o r  i t s  de te rm in ed ly  ex p erim en ta l ou tlook  on ed u ca tio n ; i t  was a t  
Countesthorpe in  A p r i l  1973 th a t  I .L . I .S .  was s e t  up a t  a  conference 
in v o lv in g  school te a c h e rs , u n iv e r s i ty  and c o lle g e  o f  ed u ca tio n  l e c t u r e r s ,  
and re p re s e n ta t iv e s  from in d u s try  and the In s p e c to ra te .
The p rim ary  aim o f the o rg a n is a tio n  has always been to  support and 
s tim u la te  in d iv id u a l  and sm all group methods in  science education, in  a l l  
t 3rpes o f  i n s t i t u t i o n .  To t h i s  end, I .L . I .S .  has th re e  m ajor a c t i v i t i e s :
( i )  i t  o rg a n ise s  m eetings f o r  members a t  which s e v e ra l  o f  them 
can work a t  th e  p ro d u c tio n  o f  re so u rce s  s u i ta b le  fo r  independent le a r n in g . 
These ‘workshops* occur a t  weekends o r  in  sch o o l/c o lle g e  v a ca tio n s  and.
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are  h e ld  in  c e n tre s  p ro v id ed  by a lo c a l  a u th o r i ty ,  o r  maybe a co lleg e  
o r  u n iv e r s i ty .  Once h e ld  in  a g iv en  a re a , i t  i s  hoped th a t  th e r e a f te r  
lo c a l  team s o f  te a c h e rs  would meet on a  r e g u la r  b a s is  to  produce m a te r ia ls ;  
th i s  has in  f a c t  happened in  s e v e ra l  c a se s , e .g . the  P hysics group in  
O x fo rd sh ire .
( i i )  I t  p ro v id es  f in a n c ia l  su p p o rt, a l b e i t  l im ite d ,  f o r  members 
to  produce m a te r ia ls  e i t h e r  in d iv id u a l ly  o r  b y  lead in g  teams which they  
can e s ta b l i s h .  Secondment from p a r t  o f  a members’ normal teach in g  
commitment has been p o s s ib le  in  a  few in s ta n c e s ;  e .g .  P e te r  Ashworth 
was g iven  secondment from h is  p o s t  as Head o f Science a t  Budehaven 
School to w rite  m a te r ia ls  f o r  s ix th  form P hysics  c o u rse s . The I .L . I .S .  
S e c re ta ry /C o -o rd in a to r , E r ic  Green, 7/as p rov ided  v /ith  a g ra n t  to  en ab le  
him to  v i s i t  th e  U.S.A. during  1974 to  in v e s t ig a te  and r e p o r t  back on 
-cu rren t developm ents th e re . • •
( i i i )  P o ss ib ly  the most im p o rtan t I .L . I .S .  a c t i v i t y  i s  the  r e g u la r  
p u b l ic a t io n  o f  in fo rm a tio n  which f u r th e r s  the  development o f  independent 
le a rn in g  by keep ing  members a b re a s t  o f  developm ents th roughou t the  
c o u n try . The p u b lic a tio n s  a r e :
th e  q u a r te r ly  ’N e w s le tte r’ c o n ta in in g  a r t i c l e s  7 /r i t te n  by members; 
the D ire c to ry  Y/hich i s  a l i s t  o f members’ a d d re sse s , grouped u n der 
p a r t i c u l a r  f i e l d s  o f i n t e r e s t  -  t h i s  i s  re v is e d  an n u a lly ; 
the ’Catalogue* which g iv es  d e t a i l s  o f m a te r ia ls  produced by 
members and which are  u s u a lly  a v a ila b le  fo r  use by o th e r  members, 
e i t h e r  f r e e  o r  a t  a sm all charge.
The Catalogue i s  a p a r t i c u l a r ly  u s e fu l  work o f  re fe re n c e  which 
confirm s the o b se rv a tio n s  o f  Beid and Booth (1974) th a t  ’s h o r t  te rm ’ 
independent le a rn in g  ( i . e .  ty p ic a l l} ' ta k in g  p lace  in  s in g le  le s so n s  
u s in g  v /o rksheets, e t c . )  i s  q u ite  common. 'Medium te rm ’ independent 
le a rn in g  ( ty p i c a l ly  la s t in g  about fo u r weeks covering  s in g le  to p ic s  o f
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a s y lla b u s )  i s  p r a c t is e d  by a l im ite d  number o f e n th u s ia s ts ,  o f te n  in  
newly opened m iddle schoo ls  o r  ju n io r  forms o f  new comprehensive schoo ls . 
’Long te rm ’ independent le a rn in g  ( ic e .  p u p ils  working e n t i r e ly  a t  t h e i r  
own pace f o r  a terra o r  more, w ith  l i t t l e  c la s s  te ach in g ) i s  r e l a t i v e l y  
r a re  in  t h i s  co u n try ; Reid and B ooth’s own work (1969) ,  review ed e a r l i e r ,  
Bosworth (1967) ,  and"Green (1972) a re  th e  o n ly  p u b lish e d  re fe re n c e s , b u t 
the cata lo g u e  in d ic a te s  a few more in  p re p a ra t io n ,  e .g . Brown’s work in  
B e lfa s t  (see  below ). _
V/ben te a c h e rs  are co n tac te d  through the D ire c to iy  o r C atalogue, i t  
i s  rem arkable how generous they  a re  p rep a red  to  be to o th e r  I .L . I .S .  
members in  sending  bundles o f  samples by p o s t and allow ing m a te r ia ls ,  
which th e y  have sp en t many hours p rep a rin g , to  be in s p e c te d , m odified  i f  
n e c e ssa ry , and then  u sed  in  o th e r sch o o ls ; in  my own re s e a rc h  in  the 
f i e l d  o f A ~level p h y s ic s , I  have found the  work o f s e v e ra l  I .L . I .S .  
members h ig h ly  r e le v a n t  and in f l u e n t i a l  when p rep a rin g  my own m a te r ia ls «>. 
The most s u c c e ss fu l o f  the system s th e se  te ac h e rs  have developed compare 
fa v o u rab ly  w ith  most o f  t h e i r  p re d e ce sso rs  d e sc r ib e d  e a r l i e r ,  and th ey  
m e r it  some d e s c r ip t io n  h e re :
I
3*41 Independent Learning in  P hysics a t  C ountesthorpe College
C ountesthorpe College was founded in  1970 as a com prehensive sch o o l 
under the L e ic e s te r s h ire  P lan . Prom the  o u ts e t  i t  was su rro u n d ed .w ith  
c o n tro v e rsy  re s u l t in g  from the o p p o rtu n ity  i t  w a s 'g ra n ted  to  experim ent 
w ith  and develop a v a r ie ty  o f  r a d ic a l  id e a s  in  e d u ca tio n . Among th e se  
were p a r t i c ip a to r y  democracy a t  every  le v e l  o f  d e c is io n  making, and the  
s e t t in g  up o f  an o rg a n is a tio n  which would allow  the developm ent o f 
in d iv id u a ls  along l in e s  s u i te d  to them p e rs o n a lly . I t  was these  aims 
which determ ined  the methodology o f  the teach in g  a c ro ss  the  cu rricu lum  
i . e .  w ith  an emphasis on in d iv id u a liz e d  le a rn in g , com ple te ly  s e lf -p a c e d
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so t h a t  teach in g  groups would be m ixed-age as w e ll as m ix e d -a b ility ,, 
Complete independent le a rn in g  system s would th e re fo re  be n e ce ssa ry  in  
a l l  s u b je c ts ;  E r ic  Green dev ised  the  one in  p h y s ic s  and i t  has become 
the model f o r  o th e r  long -term  independen t le a rn in g  system s in  the scien ce  
s u b je c ts  such as the one used  in  t h i s  in v e s t ig a t io n .
G reen’s approach has been to  adap t the e x is t in g  .’N u f f i e ld ’ type 
s y lla b u se s  f o r  independen t working (G reen, 1572). The re s o u rc e s  used  a re :  
’guide s h e e t s ’ which l i s t  the  a c t i v i t i e s  expec ted  o f  a s tu d en t in  
o rd e r , w ith  guidance as to  w hether o r n o t th e  te a c h e r  i s  to be 
c o n su lte d , w hether a p iece  o f  work i s  to be marked, e t c . ;
’work s h e e t s ’ covering  p r a c t i c a l  work when, i t  occu rs;
’in fo rm atio n  s h e e t s ’ which supplem ent the t e x t  books which a re  
b a s ic  to  th e  cou rse ;
’ t e x t  b o o k s * w h ic h  a r e ,  i n  t h e  c a s e  o f  t h e  N u f f i e l d  A - l e v e l  
P h y s i c s  C o u r s e , t h e  s p e c i a l l y  w r i t t e n  ’U n it*  b o o k s ;
’pro  je c t  sh e e ts  * which su g g est p o s s ib le  in v e s t ig a t io n  and p r o je c t s ,  
u s u a l ly  a s  enrichm ent f o r  the  more a b le ;
’programmed le a rn in g  m a te r i a l s ’ , u s u a l ly  f o r  rem ed ia l p u rp o se s; ” 
’audio v is u a l  are source s ’ such as c in e - f i lm s ,  f ilm  lo o p s , v id eo ­
ta p e s , s l i d e s ,  f o r  in d iv id u a l  and sometimes group v iew ing;'
’t e s t  s h e e ts ’ which a s se s s  th e  s tu d e n t’s u n d e rs tan d in g  o f  the work 
ju s t  com pleted.
The Guide S heets give a f a i r  degree o f  s t ru c tu re  to  th e  work b u t 
c o n sid e ra b le  v a r ia t io n  w ith in  t h i s  s t ru c tu re  (acco rd ing  to  the  needs and 
i n t e r e s t s  o f the  s tu d e n t)  can and does occur; thus a ’lo o p ’ which i s  a 
c a r e f u l ly  graded le a rn in g  scheme between two s ta g e s  in  the  b a s ic  co u rse , 
m ight be fo llow ed  by a s tu d en t who i s  f in d in g  the c o n cep tu a l demands a t  
th a t  p o in t  too g r e a t .
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A ll  the above w r it te n  m a te r ia ls  a re  s to re d  in  a f i l i n g  system 
c a r e f u l ly  s o r te d  and la b e l le d  to  p rov ide  ra p id  acce ss  f o r  b o th  te a c h e r  
and s tu d e n t .  The te a c h e r  has a ’c h e c k l i s t1; whenever a s tu d e n t ta k e s  
any item  from the  f i l i n g  c a b in e t ,  the  te a c h e r  i n s i s t s  th a t  i t  i s  marked 
o f f  on h is  c h e c k l is t  (which i s  r e a l ly  a copy 6 f  th e  guide sh ee t f o r  t h a t  
u n i t ) .  No' a ttem p t i s  made to use the ’to p ic  by t o p i c ’ approach r e s o r te d  • 
to by. R eid and Booth (d isc u sse d  e a r l i e r )  in  o rd e r  to  keep th e  s tu d e n ts  
a l l  p ro g re s s in g  a t  roughly  the  same pace; e x te r n a l  exam inations are  
taken  a s  and when the  s tu d en t i s  ready  f o r  them, p o s t-ex am in a tio n  work 
being done i f  the  s tu d en t has to w a it f o r  any le n g th  o f  time befo re  an 
e x te r n a l  exam ination  becomes a v a i la b le .
Exam ination r e s u l t s  f o r  the  s tu d e n ts  u s in g  t h i s  approach have been 
w ell-up  to  s tan d a rd ; s tu d e n ts ’ a t t i tu d e s  too a re  fa v o u ra b le , w ith th e  
v a r ie ty  o f  approach b e in g .th e  fe a tu re  most fa v o u ra b ly  commented on 
(G reen, 1976).
3 .4 2  CAMOL a t  M e t h o d is t  C o l l e g e ,  B e l f a s t
’CAMOL’ s tan d s  fo r ’Computer A ss is te d  Management of l e a r n in g ’ and 
was a  p r o je c t  based  on th e  New U n iv e rs ity  o f  U ls te r ;  i t  was p a r t  o f ”a 
n a t io n a l  p r o je c t  c a l le d  the ’N a tio n a l Development Programme In  Computer 
A ss is te d  L ea rn in g ’ which s ta r te d  in  1973 and ran  fo r  f iv e  y e a rs  w ith  a 
budget o f  around £2 m ill io n , funded by the D epartm ent o f  E ducation  and 
Science and s ix  o th e r  government departm ents. The N a tio n a l Programme 
supported  30 p r o je c ts  a l l  over th e  U nited  Kingdom in  p rim ary , secondary  
and t e r t i a r y  ed u ca tio n  w ith  a d m in is tra tiv e  s e rv ic e s  p rov ided  by the Council 
f o r  E d u ca tio n a l Technology (CET); CAMOL was one o f  th ese  p r o je c ts  aimed 
a t  p ro v id ing  an in d iv id u a liz e d  course in  p h y s ic s  w ith  com puter management, 
s u i ta b le  fo r  s tu d e n ts  p rep a rin g  f o r  the N orthern  I r e la n d  A -le v e l 
exam ination .
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M ethodist C o lleg e , B e lfa s t  i s  a v o lu n ta ry -a id e d  grammar school 
o f  over 2,000 p u p ils  w ith 150 p u p ils  a y e a r  e n ro lle d  f o r  A -le v e l p h y s ic s . 
Since 1971} th e  College has been teach ing  the  N u ff ie ld  p h y s ic s  course  in  
the s ix th  form, b u t in  1973 d i s s a t i s f a c t io n  w ith  co n v en tio n a l teach ing  
methods le d  to  th e  developm ent o f  an independen t le a rn in g  scheme; then  
in  1973 th e  C ollege was in v i te d  to  take  p a r t  in  th e  CAMOL p r o je c t  so th a t  
com puter management could -be a p p lie d  to  the le a rn in g  system . An e x tr a  
p a r t- t im e  p h y s ic s  teac-hsr and a fu l l - t im e  a d m in is tra tiv e  a s s i s t a n t  .we re  
p ro v id ed -an d  during  the  th re e  y e a rs  o f the p r o je c t ,  the fund ing  prov ided  
by the  N a tio n a l Programme amounted to  £10,000. (A f u r th e r  e s tim a te d  
£19,000 was su p p lie d  by the C ollege and the N orthern  I r e la n d  Education  
Department.)
The r e s u l t in g  system com prises a course o f  about 50 modules o f  
s tu d y , by  no means a l l  of w hich have been com pleted to  d a te ; the 
co n sid e ra b le  time needed fo r  f a m i l ia r i s a t io n  w ith  the  use o f the  computer 
( a t  th e  New U n iv e rs ity  o f U ls te r )  fo r  managing le a rn in g  i s  quoted  as  the 
reason  f o r  much o f  the  delay  in  producing the e a r ly  modules b u t t h i s  
should  c le a r ly  be a much sm a lle r  o b s ta c le  to  subsequent developm ent.*1 
In d iv id u a l s tu d en t f i l e s ,  to g e th e r  w ith  t e s t ,  t e x t  and ro u tin g  f i l e s ,  
a re  p rep a red  and encoded a t  th e  C ollege by th e  p r o je c t  team b u t the  
coding sh e e ts  a re  passed  to  the U n iv e rs ity  f o r  punching and e s ta b lish m e n t 
on i t s  com puter. Each module h a s: 
an in tro d u c tio n ;
an o u tl in e  o f  p r e - r e q u is i te  knowledge; 
a  l i s t  o f  o b je c t iv e s ;
d ire c t io n s  f o r  the  main le a rn in g  a c t i v i t i e s ,  in c lu d in g  re a d in g , 
p r a c t i c a l  work, problem s, use o f  a u d io -v is u a l  m ateria3.; 
a  l i s t  o f  su p p o rtiv e  m a te r ia ls ,  such as a d d i t io n a l  te x t s ;  
a  p o s t  t e s t ,  w ith  d e ta i le d  answers and comments p ro v id ed  by the
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com puter which a lso  su g g es ts  rem ed ia l m a te r ia l  o r  recommends 
the  n e x t s te p  to  be tak en .
E v a lu a tio n  o f  the  system has been done by a method based on 
"M o n ito rk it’1 p rep a red  by th e  I n s t i t u t e  o f  E d u ca tio n a l Technology, 
U n iv e rs ity  o f  S urrey  (Brown and McMahon, 1979)* Q u estio n n a ire s  
com pleted by s tu d e n ts  in d ic a te  a la rg e  m a jo r ity  in  favour o f  the scheme 
p ro v id ed  i t  i s  mixed w ith, t r a d i t i o n a l  te a c h in g . The.-opportunity  to  work 
a t  o n e 's  own pace i s  the most a jjp re c ia te d  fe a tu re  o f the system  and th e re  
seems to  have developed an elem ent o f  co m p etitio n  between f r ie n d s  as to 
how f a r  on e .h as  p ro g ressed  in  the system . One f a i r l y  g e n e ra l c r i t ic i s m  
I s  th a t  d e lay  in  re c e iv in g  the  computer p r in t - o u t  fo llo w in g  a t e s t  means 
th a t  a s tu d e n t has by then s t a r t e d  on the  n ex t to p ic  and i s  r e lu c ta n t  to  
go back to  take any rem ed ial a c tio n  sug g ested . A part from t h i s  the system  
works sm oothly f o r  the v a s t  m a jo rity  o f  s tu d e n ts  w ith  n e a r ly  a l l  . 
a p p re c ia tin g  the  value o f th e  a s s is ta n c e  p ro v id ed  by th e  computer.
In term s o f  exam ination  r e s u l t s ,  A -le v e l g rades B and C have tended  
to  improve to  A, and 0 and F to  E. A sm all m in o rity  o f  s tu d e n ts  seem n o t
to  have the  m a tu r ity  to  cope w ith  the s e lf -m o tiv a t io n  s i tu a t io n ;  ■ ways o f
id e n t i fy in g  th ese  s tu d en ts  a re  now being  looked a t  so t h a t  they  can. be 
ta u g h t more d i r e c t l y  in  the F i r s t  Year S ix th  and th en  in tro d u ce d  to
independent le a rn in g  g ra d u a lly  during  th e  Second Y ear. (Brown and
McMahon, i b i d . ) .
3*43 APPIL
This independent le a rn in g  system i s  an a ttem p t to  overcome the 
severe d i f f i c u l t i e s  exp erien ced  in  In n e r London E ducation  A u th o rity  
comprehensive schoo ls owing to  the sm allness o f  the numbers (sometimes 
one o r  two) o p tin g  to take A -le v e l sc ience  co u rses (APPIL, 197&). 
S p e c ia liz e d  s t a f f  a re  hard to  come by in  In n e r  London sch o o ls  and i t  
i s  c l e a r ly  n o t v ia b le  to  teach  such sm all numbers on v i r t u a l l y  a one-
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to~one b a s is .
The AJPP1L scheme i s  one which has th e re fo re  produced independent 
le a rn in g  packages to  be used by sm all S ix th  form sc ien ce  groups su p erv ised  
by n o n - s p e c ia l i s t  s t a f f .  S p e c ia l i s t  s t a f f  th en  v i s i t  the g roups on a 
p e r ip a te t i c  b a s is  and d ea l w ith  d i f f i c u l t i e s ;  th e y  a lso  p re s c r ib e  th e  
subsequent in s t r u c t io n  to be fo llow ed .
The s tu d e n ts  from s e v e ra l  schoo ls  in  an a re a  a lso  meet to g e th e r  in  
one schoo l a t  in te r v a l s  f o r  d isc u ss io n  and group teach in g  o f  c e r ta in  
to p ic s .  P r a c t ic a l  work can a lso  be done th en .
The le a rn in g  packages have been produced s in ce  1975 by a team 
based  on th e  South London Science C entre; th re e  'a d v is o ry  te a c h e r s ' 
have been seconded to  the team on a f u l l - t im e  b a s is  and th e y  have th e  
a s s is ta n c e  o f  fo u r  t e c h n ic ia n s /c l e r i c a l  s t a f f  who produce the f in i s h e d  
v e rs io n  o f the  m a te r ia ls .  The p r in te d  m a te r ia ls  a re  supplem ented by 
te le v is io n  programmes b ro a d c as t over th e  a u th o r i ty ’s c lo se d  c i r c u i t  
system ; th u s  the ?fhole scheme b e a rs  a marked resem blance to  Open 
U n iv e rs ity  system  o f  in s t ru c t io n -  fo llo w in g  t r i a l s  in  In n e r  London 
E ducation  A u th o rity  sch o o ls , the p r o je c t  i s  being  p u b lish e d  in  1979 
j o i n t ly  by th e  I.L .E .iL . and a n a t io n a l  p u b lish in g  house. P u b lish ed  
m a te r ia ls  c o n s is t  o f  two handbooks (S tu d e n t’s and T e a c h e r 's ) ,  te n  
S tu d e n t’s Guides and te n  T e a ch e r 's  Guides (CST, 1979)*
3*5 Independent le a rn in g  in  H igher E ducation
I t  m ight be expected  by the layman th a t  the te ac h in g  methods used  
by u n iv e r s i t i e s  would change more ra p id ly  than  th o se  in  th e  p rim ary  o r  
secondary  s e c to r s ,  keeping pace w ith  developm ents in  teach in g  re so u rc e s  
and te ch n iq u es ; t h i s  e x p e c ta tio n  would be based  on the presumed autonomy 
o f  u n iv e r s i ty  departm ents in  t h a t  th ey  are  ab le  to  be f a r  more, f l e x ib le  
than  the  schoo ls in  term s o f  s y lla b u se s , a l lo c a t io n  o f  re so u rc e s  e t c . ,
and would be assumed to  have g r e a te r  re so u rc e s , m a te r ia l  and human, to
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a l lo c a te  anyway. R ecent changes in  th e  u n iv e r s i ty  p o p u la tio n  should  
a lso  be an in f lu e n c e  f o r  p ro g re s s ; p re v io u s ly  most u n iv e r s i t i e s  tended 
to  fo llow  a p a t te r n  o f  teach ing  and le a rn in g  s u i te d  to s tu d e n ts  who were 
th e re  to  pursue le a rn in g  la r g e ly  fo r  i t s  own sake bu t more re c e n t ly  
le a rn in g  has become more c a r e e r -o r ie n ta te d ,  a means to  an end r a th e r  
than  an end in  i t s e l f .  This i s  e s p e c ia l ly  t r u e - f o r  the new type o f  
u nderg raduate  r e s u l t in g  from t.he opening o f  the  doors o f  h ig h e r e d u ca tio n  
to  anyone who w ishes to  e n te r  ( R i l l s ,  1975)*
However, in. s p i te  o f th ese  in f lu e n c e s , t r a d i t i o n a l  u n iv e r s i ty  
methods have, la r g e ly  rem ained alm ost unchanged, even in  sc ience  and 
en g in ee rin g  co u rses  where the ra p id  e s c a la t io n  in  the mass o f knowledge 
in  i t s e l f  demands t h a t  the  u n iv e r s i t i e s  should adap t t h e i r  methods. 
A nother in flu en c e  'Which i s  being  la rg e ly  ig n o red  i s  the concern th a t  
the u n iv e r s i t i e s  no l e s s  than  the  schoo ls should evolve methods which 
help  the s tu d e n t to  adap t to  con tinuous change, i . e .  n o t o n ly  to  le a r n  
w hile  a t  u n iv e r s i ty  b u t a lso  to d isc o v e r  how to  con tinue  to  le a r n  
th roughou t h is  l i f e  (Brook, 1969)* As Mountford (1966) su g g e s ts , a 
u n iv e r s i ty  needs to :
( i )  p rov ide a body7" o f knowledge 
( i i )  t r a in  a s tu d e n t to  c o l le c t  ev idence f o r  h im se lf  and form 
ba lanced  judgem ents, and
( i i i )  help  a s tu d en t to  th ink  fo r  h im se lf.
Where the  need fo r  change has been re c o g n ise d , i t  has a lso  been 
r e a l i s e d  th a t  what was needed most was not a reform  in  te ac h in g  methods 
(n e c essa ry  though th i s  was) b u t an improvement in  s tu d en t le a rn in g  
methods (E lton  e t  a l ,  1971)* Of course the l a t t e r  i s  dependent on the 
fo rm er; no change in  s tu d en t le a rn in g  method i s  l i k e l y  to occur u n le s s  
the  system o f  p re s e n ta t io n  o f  m a te r ia ls  and the re so u rce s  a v a ila b le  a re  
changed too . The m e rits  and d em erits  o f  th e  le c tu r e  have been w idely
d isc u sse d  (e .g . B ligh , 1972; C o stin , 1972); what cannot be denied 
i s  the  la ck  o f  in d iv id u a l iz a t io n  p ro v id ed  by a le c tu r e .  H i l l s  (1973) 
su g g es ts  t h a t  l e c tu r e s  have c o n s id e ra b le  appeal f o r  s tu d e n ts ; th e re  i s  
c e r t a in l y  no need to  a b o lis h  them com pletely . They shou ld , however, be 
supplem ented by more in d iv id u a l iz e d , independen t le a rn in g  (E lto n  e t  a l ,  
1971) ,  in  some k in d  o f  in te g ra te d  system o f  in s t r u c t io n ;  o th e r  d e s ira b le  
f e a tu r e s  o f  such a system  would be the c le a r  d e lin e a tio n  o f  o b je c t iv e s ,  
a c t iv e  s tu d e n t p a r t i c ip a t io n ,  f re q u e n t feedback and e v a lu a tio n , and 
in d iv id u a l  pacing  (Goldschmid and Goldschmid, 1974)-
Goldschmid (.1975) does in  f a c t  su g g est th a t  re c e n t tre n d s  in  
in s t r u c t io n  in  h ig h e r ed u ca tio n  do show th ese  d e s ira b le  f e a tu r e s ,  
e .g .  the  in c re a se d  use o f  a u d io - tu to r ia l  and modular in s t r u c t io n ,  
c o m p u te r-a ss is te d  in s t r u c t io n ,  in fo r m a t io n - re tr ie v a l  system s, in d iv id u a l l  
p re s c r ib e d  in s t r u c t io n .  However such developm ent has been piecemea.1; 
ve ry  few complete le a rn in g  system s, backed by s u f f ic ie n t  le a rn in g  
re so u rc e s  ta ilo r-m ad e  f o r  those  c o u rse s , have been in tro d u ce d  in  
u n iv e r s i ty  co u rses ; I  propose to  d iscu ss  the  two most w e ll known and 
i n f l u e n t i a l  o f  th e se  b r i e f l y :  -
3 . 91 The P o s t i e th w a l t■ A u d io -T u to ria l S.ystem
This sy s tem a tic  approach to  th e  teach in g  o f  botany  was in tro d u ce d  
by P ro fesso r  S.U. P o s tle th w a it  a t  Rrrdue U n iv e rs ity  in  1962 
( ib s t le th w a i t  e t  a l ,  1964)- He decided  to  p u t h is  l e c tu r e s  to  f i r s t  
y e a r  s tu d en ts  in to  perm anent form , and p rov ide  them fo r  s e l f - i n s t r u c t i o n  
by the s tu d e n ts . In  the r e s u l t a n t  ’a u d io - tu to r ia l  la b o r a to r y ’ , open 
from 7.00 a.m. to  11.30 p .m ., the s tu d e n t would come a t  a time o f h is  
own choosing . A t th e  en tran ce  he would re c e iv e  a d e s c r ip t io n  hand-ou t 
e x p la in in g  what books, n o te s ,  equipment i t  would be n e c e ssa ry  to  b rin g  
a lo n g ; once in s id e  he would be g iv e n , say , a  specimen and e n te r  an 
a re a  equipped w ith  boo ths o r  c a r r e l s .  Each c a r r e l  c o n ta in ed  a ta p e -
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re c o rd e r  and headphones, p ro b ab ly  a  m icroscope and w hatever aud io ­
v is u a l  equipment and 's o f tw a re 1 was re q u ire d  f o r  th e  w eek 's  e x e rc is e  
e .g .  a  s l id e -v ie w e r , o r  f ilm  loop view er. Guided by the ta p e , the  
s tu d e n t would examine h is  specim en, c o n su lt h is  work book, compare 
w ith  a s l id e ,  respond to  q u e s tio n s , e tc .  He cou ld  s to p . the  tap e  and 
re p la y  i t  whenever he w ished, o r  i f  r e a l l y  s tu ck  could seek guidance 
from a teach in g  a s s i s t a n t  o r a fe llo w  s tu d e n t, o r  the l i b r a r y .  When 
he had com pleted th e  ta p e , he com pleted a t e s t  and then  d iscu ssed  
h is  p ro g re s s  w ith  a l e c t u r e r .  His work was then  graded  and he went 
on to  the n ex t assignm ent.
Such 'an  Independent Study Session  (ISS) was roughly  e q u iv a le n t 
to  ab o u t fo u r  hours o f  co n v en tio n a l in s t r u c t io n  b u t was o n ly  p a r t  o f 
the  i n s t r u c t io n a l  p ro v is io n  f o r  the  week. In  a d d itio n  th e re  was:
- ( i )  a ’G eneral Assembl y  S e ss io n ’ (GAS), l a s t in g  one hour p e r  
week f o r  a l l  s tu d e n ts ;  th i s  would have a Sen ior In s t r u c to r  in  charge 
and m ight c o n s is t  o f  a g u es t l e c tu r e ,  o r  a f i lm , o r a  m ajor exam, e t c . ;
( i i )  an ’Small Assembly S e ss io n ’ (& \S), sometimes la b e l le d  
’In te g ra te d  Quiz S e ss io n ’ (IQS), which in vo lved  groups o f  e ig h t  s tu d e n ts  
each  w ith  a tu to r  and la s t in g  45 m in u tes . Each ’SAS’ in c lu d e d  a  t a l k  
g iv en  by one s tu d e n t to  th e  o th e r seven , a f t e r  which he would be ’q u iz z e d ’ 
by the o th e rs ; he would be g iven  a mark on a te n -p o in t  s c a le  by the 
t u t o r  on h is  o v e ra l l  perform ance.
Thus the essence o f  th e  system i s  the  com bination o f  group 
a c t i v i t i e s  w ith  independen t work; however i t  was the e x c e l le n t  d esign  
o f  the  l a t t e r  which determ ined the  su ccess  o f  the  scheme o v e r a l l  and 
which has le d  to  much use o f  the approach in  o th e r  i n s t i t u t i o n s .  The 
le a rn in g  ach ieved  a t  an ’IS S ’ was e f f i c i e n t  because i t  was s tu d e n t-c e n tre d , 
w ith  f le x ib le  use o f d iv e rse  re so u rce s ; indeed  i t s  s k i l f u l  use o f 
media compared very  fav o u rab ly  w ith th e  contem porary use  o f t e le v i s io n
f o r  in s t r u c t io n ,  which seemed to  be unable to  g e t  away from a le c tu re  
s ty le .  C onsiderab le  em phasis was p laced  too on the s tu d en t ’knowing 
where he was g o in g ’ in  th a t  he was given  the o b je c t iv e s  fo r  each week’s 
in s t r u c t io n  -  u s u a l ly  in  b e h a v io u ra l term s. However, i t  has been 
observed  by H i l l s  (1976) t h a t  P o s t le th w a i t ’s f r e q u e n tly  exp ressed  
cla im  (e .g .  P o s tle th w a it  e t  a l ,  1971) th a t  s tu d e n ts  were ab le  to  work a t  
t h e i r  own pace was somewhat i l lu s o r y .  A c e r ta in  amount o f wo'zk w a s 's e t  
each  week, a t  th e  end o f  which th e  assignm ent changed; . thus in d iv id u a l  
s e lf -p a c in g  was r e a l l y  reg ard ed  as  secondary to  th e  n e e d .to  m ain ta in  
a  s e t  r a te  o f  p ro g re s s . In  f a c t ,  a ’weekly lo c k s te p ’ was in  o p e ra tio n . 
Doubt has a lso  been ex p ressed  by O e ttin g e r  (19&9) who suggested  th a t  the 
su ccess  o f  the  system  can la r g e ly  be a t t r ib u te d  to  the enthusiasm  o f  
F b s tle th w a it  and h is  fo llo w e rs . He comments th a t  the good r e s u l t s  
ach ieved  by use o f  the system  m ight w e ll have been o b ta in e d  by convention  
in s t r u c t io n  by such an in s p ire d  te a c h e r .
3 .5 2  The K e lle r  P lan  or P e rso n a liz e d  System o f  I n s t r u c t io n  (P S l)
K ulik  e.t a l  fl974 ) have t ra c e d  the o r ig in s  o f  t h i s  independent 
le a rn in g  system in  the W innetka p lan  o f 1919 w ith  subsequent re v iv a l"  
and developm ent in  th e  schemes o f  G lase r ( i P l ) ,  Flanagan (P ro je c t  HAN) 
and P o s tle th w a it (ATS). In  i t s  p re s e n t  form , th e  K e lle r  p la n  was f i r s t  
d e sc rib e d  in  a p ap er by P ro fe s s o r  P .S . K e lle r  e n t i t l e d  "Goodbye Teacher .. 
(K e lle r ,  1968); K e lle r  had , however, been developing th e  system f o r  the 
p re v io u s  fo u r  y e a rs  in  h is  psychology co u rses  a t  the U n iv e r s i t ie s  o f  
B r a s i l i a  and A rizona.
The K e l le r  p la n  i s  based  on S k innerian  re in fo rcem en t th e o ry  and 
i t s  main p r in c ip le s  a re : m astery , in d iv id u a l  pacing  and re p e a te d
i n s ta n t  feedback . The b a s ic  prem ise i s  t h a t  ev ery  s tu d e n t shou ld  
dem onstrate m astery  o f  a l l  s e c tio n s  o f a course  s in ce  an im p e rfe c t 
u n d e rs tan d in g  o f a  number o f  sm all p o in ts  co u ld  le ad  to  th e  m isunderstand
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o f  m a jo r  c o n c e p t s *  S in c e  m a s t e r y  w o u ld  o n l y  be o b t a in e d  b y  s t u d e n t s  
o f  d i f f e r e n t  a b i l i t i e s  i n  d i f f e r e n t  t i m e s ,  e a c h  s t u d e n t  m u st b e  a l lo w e d  
t o  w ork  a t  h i s  own p a c e ;  t h u s  th e  c o u r s e  m a t e r i a l  c o u ld  n o t  b e  
p r e s e n t e d  b y  g r o u p  t e a c h in g  su c h  a s  l e c t u r e s .  The m a t e r i a l s  ca n  t h e r e f o r e  
b e i n  w r i t t e n  fo rm  o r  o n  f i l m ,  v id e o t a p e  o r  a u d io t a p e ,  w h ere  t h e y  c a n  b e  
s t u d i e d  a t  a n y  t im e  c o n v e n ie n t  t o  th e  s t u d e n t .  To a s s e s s  t h e  s t u d e n t ’ s  
m a s t e r y ,  t u t o r s  m u st b e  a v a i l a b l e  (o n e  f o r ,  s a y ,  t e n  s t u d e n t s )  to  m ark  
and  d i s c u s s  t e s t s  an d  h e lp  w i t h  i n d i v i d u a l  d i f f i c u l t i e s  (h e n c e  t h e  
a l t e r n a t i v e  n a m e); o n l y  i f  t u t o r s  a r e  a v a i l a b l e - i n  s u c h  n u m b ers i s  
p o s i t i v e  r e in f o r c e m e n t  and i n s t a n t  f e e d b a c k  p o s s i b l e .  I n  t h e  U .S . A . ,  
t u t o r s  a r e  o f t e n  s t u d e n t s  who h a v e  r e c e n t l y  c o m p le te d  th e  c o u r s e ,  c a l l e d  
’p r o c t o r s ’ b y  K e l l e r  and c h o s e n  f o r  t h e i r  m a s t e r y  o f  th e  c o u r s e  c o n t e n t  
an d  t h e i r  m a t u r i t y ;  i n  B r i t a i n  t h e y  a r e  u s u a l l y  l e c t u r e r s  o r  p o s t g r a d u a t e  
s t u d e n t s .
A s w i t h  t h e  a u d i o - t u t o r i a l  a p p r o a c h , a  c o u r s e  i s  d i v i d e d  i n t o  
u n i t s  o f  a b o u t  a  v /e e k ’ s  w ork , f o r  e a c h  u n i t  th e  s t u d e n t  i s  g i v e n  a  
’ s t u d y  g u id e *  Y /h ich  l i s t s  th e  b e h a v io u r a l  o b j e c t i v e s  o f  th e  u n i t ,  s u g g e s t s  
s t u d y  p r o c e d u r e s  ( e . g .  r e a d in g ,  v ie w in g  f i l m  l o o p s ,  d o in g  a n  e x p e r im e 'n t )  
and  p r o v i d e s  som e s e l f - a s s e s s e d  p r o b le m s . S t u d e n t s  c a n  w ork  w hen and  
w h ere  t h e y  l i k e ;  t h e y  do n o t  h a v e  t o  a t t e n d  r e g u l a r  c l a s s e s .  The n o r m a l  
c l a s s  p e r i o d s  a r e  u s e d  f o r  u n i t  a s s e s s m e n t  an d  i n d i v i d u a l  tu to r in g * ,
When a  s t u d e n t  t h in k s  he h a s  m a s te r e d  t h e  u n i t ,  he t a k e s  on e o f  
t h e  t h r e e  o r  f o u r  t e s t s  f o r  t h e  u n i t ,  r a n d o m ly  c h o s e n ;  t h e r e  i s  n o  t im e  
l i m i t  f o r  t h e  t e s t ,  w h ic h  s h o u ld  ta k e  a b o u t  t w e n t y  m in u t e s .  A s s o o n  a s  
th e  t e s t  i s  f i n i s h e d ,  i t  i s  m arked  b y  a  t u t o r  i n  th e  s t u d e n t ’ s  p r e s e n c e ,  
g i v i n g  im m e d ia te  f e e d b a c k .  F or m a s t e r y  th e  a n s w e r s  s h o u ld  b e  c o m p l e t e l y  
c o r r e c t ,  b u t  i n  p r a c t i c e  th e  t u t o r  d e c i d e s  a f t e r  c o n s i d e r i n g  th e  a n s w e r s  
and d i s c u s s i n g  them  w i t h  th e  s t u d e n t  ’w h e th e r  o r  n o t  t h e  s t u d e n t  k n ow s  
th e  m a t e r i a l .
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I f  th e  s t u d e n t  p a s s e s  h e  i s  g i v e n  th e  s t u d y  g u id e  f o r  th e  n e x t  
u n i t ;  i f  n o t ,  he d o e s  f u r t h e r  w ork  an d  t a k e s  a n o t h e r  t e s t .  T h ere i s  
n o  p e n a l t y  f o r  n o t  p a s s i n g  b u t  he m u st u l t i m a t e l y  p a s s  b e f o r e  p r o c e e d in g  
t o  t h e  new  w o rk . T h ere  i s  u s u a l l y  an e x a m in a t io n  a t  t h e  e n d  o f  th e  
c o u r s e ,  b u t  a  ’c o u r s e  w ork* mar2< may s o m e tim e s  b e  a d d ed  to  t h i s ,  r e l a t e d  
t o  t h e  num ber o f  u n i t s  c o m p le te d ;  a  f u r t h e r  mark may be a d d e d  f o r  
l a b o r a t o r y  w o r k , t h e  t o t a l  mark t h e n  o b t a i n e d  b e in g  u s e d  to  g r a d e  s t u d e n t s  
(a n d , i n  B r i t a i n ,  t o  a s s e s s  e v e n t u a l  d e g r e e  c l a s s ) .  "
T hus we s e e  a  b a s i c  d i f f e r e n c e  b e tw e e n  t h e  P o s t l e t h w a i t  an d  K e l l e r  
s y s t e m s ;  i n  t h e  l a t t e r ,  s e l f - p a c i n g  i s  n o t  a r t i f i c i a l l y  r e s t r i c t e d  b y  
a  w e e k ly  ch a n g e  i n  t h e  w ork  a s s ig n m e n t .  I f  a  s t u d e n t  p r o c e e d s  s o  s l o w l y  
t h a t  a t  th e  en d  o f  th e  c o u r s e  he h a s  c o m p le t e d  o n l y  p a r t  o f  t h e  c o u r s e , ,  
th e n  t h i s  i s  th e  p a r t  o f  th e  c o u r s e  on  w h ic h  h e  i s  a s s e s s e d .  I n  t h e  
U .S .A .  p r o c r a s t i n a t i o n  o f t e n  r e s u l t s  i n  s t u d e n t s  w ith d r a w in g  b e f o r e  th e  
en d  o f  t h e . c o u r s e  o r  b e in g  a w a rd ed  ’ i n c o m p l e t e s ’ w h ic h  a l l o w  them  t o  
c o m p le t e  t h e  c o u r s e  t h e  f o l l o w i n g  y e a r .  The l a t t e r  p o s s i b i l i t y  i s  
u s u a l l y  n o t  a v a i l a b l e  i n  t h i s  c o u n t r y  an d  t o  a v o id  l a r g e  s c a l e  w i t h ­
d r a w a ls  ( i . e .  e f f e c t i v e l y  f a i l u r e s )  m e th o d s  o f  r e d u c in g  p r o c r a s t i n a t i o n  
a r e  p r o b a b ly  m ore im p o r t a n t .  K e l l e r  h i m s e l f  a d v o c a t e d . i g n o r i n g  them  o n  
th e  g r o u n d s  t h a t  ’ s u r e l y  t h e y  know  v/hat i s  e x p e c t e d  o f  them  a t  a  
U n i v e r s i t y ’ ; h o w e v e r  h e  o f f e r e d  ’ t i t - b i t ’ l e c t u r e s  ( ’ s h o w s ’ ) w h ic h  
c o u l d  o n l y  be a t t e n d e d  b y  s t u d e n t s  who w e r e  ’ on s c h e d u le  ’ a s  an  e l e m e n t  
o f  m o t i v a t i o n .  G reen  (1971) a d v o c a t e s  ( a )  h a n d in g  o u t  a  l i s t  o r  g r a p h  
g i v i n g  t a r g e t  d a t e s  f o r  p a s s i n g  u n i t s  ( b )  d i s p l a y i n g  a  c h a r t  s h o w in g  th e  
num ber o f  u n i t s  p a s s e d  b y  e a c h  s t u d e n t  ( c )  m ak in g , t h e  p a s s i n g  o f  e a c h  
u n i t  c o u n t  a  l i t t l e  to w a r d s  t h e  f i n a l  c o u r s e  mark ( d )  o f f e r i n g  a n  e a r l y  
f i n a l  e x a m in a t io n  t o  t h o s e  who f i n i s h  th e  u n i t s  e a r l y .  A s s h o r t  te r m  
r e w a r d s ,  G reen  a l s o  o f f e r s  a d m it t a n c e  t o  ’f u n - l e c t u r e s ’ ; h o w e v e r  h e
h a s  a d m it t e d  t h a t  t h i s  d e v i c e  r a r e l y  -works f o r  t e a c h e r s  o t h e r  th a n
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K e lle r  (quoted  by Matthews, 1975)* E lto n  e t  a l  (1973) adm it th a t  
in  a K e lle r -p la n  co u rse , weaker s tu d e n ts  n ev er g e t to  the end o f  th e  
course  b u t i t  i s  hoped th a t  what th e y  have le a rn e d  they  have le a rn e d  
much more tho rough ly ; they  su g g es t th a t  w hether i t  i s  b e t t e r  to  know 
40 p e r  c en t of 100 p e r  c e n t (a s  in  a t r a d i t i o n a l  cou rse) o r  80 p e r  c en t 
o f  50 p e r  c en t (a s  in  K e lle r )  may depend on the c o n ten t o f  th e  co u rse . 
W illoughby and Boud (1973) make th e  p o in t  th a t  the  need to  make such a 
cho ice as  th i s  h ig h l ig h ts  the problem th a t  th e re  i s  g e n e ra l ly  too much 
m a te r ia l  in  most cou rses to  enab le  them to be m astered  f u l l y ,  and t h i s  
m e r its  in v e s t ig a t io n .  E a r l i e r ,  G laser (O e ttin g e r , 19&9) had q u es tio n ed  
the need f o r  com plete m astery  b e fo re  p roceed ing  to  the n e x t to p ic  in  
a co u rse ; he a s s e r te d  th a t  a s  long  as the fundam entals a re  c l e a r ,  i t  
v/ould be wrong to  p ro c ra s t in a te  in  g e t t in g  a l l  the  d e t a i l s  r i g h t .  He 
a l s o ' suggested  th a t  i t  m ight be b e t t e r  to  be s t i l l  le a rn in g  th e  d e t a i l s  
o f  a s e c tio n  w hile ta c k lin g  the  fundam entals of the  n e x t one.
The use o f  th e  K e lle r  p la n  has expanded c o n s id e ra b ly  in  the  U nited  
S ta te s ;  many su b je c ts  are  now p re se n te d  in  th i s  way, in c lu d in g  th e  
s c ie n c e s , h is to ry  and speech communication. Since th e  f i r s t  a p p l ic a t io n  
in  B r i ta in  a t  the  U n iv e rs ity  o f Surrey  in  1971 (E lto n  e t  a l ,  1973)* 
s e v e ra l  i n s t i t u t i o n s  o f  H igher E ducation  have adopted i t ,  w ith  c o n s id e ra b le  
su cc e ss , e .g .  a t  S tra th c ly d e  (Boud e t  a l ,  1975); L an ch este r P o ly tech n ic  
(M atthews, 1975)- In  a review  o f  the  re s e a rc h , K ulik  e t  a l  (1974) s t a t e s  
th a t  e v a lu a tio n  has shown th a t  the  K e lle r  p lan  (a )  i s  a t t r a c t i v e  to  
s tu d e n ts ,  t i e  s e lf -p a c in g  and c lo s e r  in te r a c t io n  w ith  tu to r s  being  
e s p e c ia l ly  w e ll l ik e d ;  (b) produces c o n te n t le a rn in g  f a r  b e t t e r  th an  
by le c tu re  methods; (c ) engenders g re a te r  e f f o r t s  by s tu d e n ts  than  do 
t r a d i t i o n a l  c o u rses .
They agree th a t  p ro c ra s t in a t io n  by s tu d e n ts  and consequent
w ithdrav/al r a te s  can be r a th e r  h igh , b u t t h a t  in  most i n s t i t u t i o n s
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methods have been found to  c o n tro l  th i s  d e fe c t.
3*6 Independent Learning in  the  S erv ices
I t  was to  be expected  th a t  th e  p o s s i b i l i t y  o f  u s in g  the p r in c ip le s  
o f E d u c a tio n a l Technology would be o f  c o n s id e ra b le  i n t e r e s t  to  em ployers 
o u ts id e  H igher and F u r th e r  E ducation  in  those f i e l d s  where c o s t -  
e f f e c t iv e n e s s  i s  o f paramount c o n s id e ra tio n . In  p a r t i c u l a r ,  H*M. S erv ices  
were among the f i r s t  to  adopt independent le a rn in g  on a la rg e  s c a le ,  and. 
a c lo s e r  look  a t  one o f th e  t r a in in g  schemes a t  a Royal Naval e s ta b ­
lish m en t fo llo w s .
3*61 The P a r t  I I I  T ra in ing  o f  Radio E le c t r i c a l  Mechanics a t  
H.M.S. Collingwood
H.M.S. Collingwood i s  the t r a in in g  e s ta b lish m e n t fo r  the Royal 
Navy’s E le c t r i c a l  o f f i c e r s  and r a t in g s  and was the  f i r s t  e s ta b lish m e n t 
o f  any k in d  in  t h i s  co un try  to  make la rg e  sca le  o p e ra t io n a l  use o f  
independent le a rn in g  by te ach in g  m achines (Cavanagh and Jon es , 1969) .
Some 180 ’b ra n c h in g ’ machines (m ainly  ’A u to -T u to rs*) were used  to te a c h  
e l e c t r i c a l  th eo ry  to  ’heavy e l e c t r i c a l ’ and 'ra d io *  m aintenance r a t in g s ;  
the p r a c t i c a l  p a r t  o f th e  course  was a lso  ta u g h t by ’Grundy M as te rs ’ .
However what g e n e ra te d  co n s id e rab le  i n t e r e s t  was th e  developm ent 
in  19o9-*71 o f  t h i s  use  o f te ach in g  machines in to  a  com ple te ly  ’f r e e -  . 
running  * course o f  t r a in in g  f o r  the  Radio E l e c t r i c a l  M echanics (REM’s ) .
An a r t i c l e  by the  o r ig in a l  d e s ig n e r (C o ll in s ,  1971) shows th a t  the main 
a t t r a c t i o n  o f  such ' f re e  - ru n n in g ' was the  o p p o rtu n ity  to  take  advantage 
o f  the  v a r ia b le  speed o f  le a rn in g  o f REM s tu d e n ts . However o th e r  
advantages were re c o g n ise d , in  f a c t  most o f  those  advantages o f  independen t 
le a rn in g  d iscu ssed  above, e .g .  th e  p ro d u c tio n  o f  l e s s  dependent le a r n e r s ,  arki 
the  m o tiv a tio n  l i k e l y  to  be g e n e ra te d  by p o s i t iv e  re in fo rce m e n t. In  
the  Naval c o n tex t there- were l i k e l y  to  be s p e c ia l  ad van tages, e . g . :
( i )  th e re  cou ld  be c lo s e r  q u a l i ty  c o n tro l  o f  th e  o u tp u t o f
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REM's fro m  t h e  s y s te m ;
( i i )  th e  c o u r s e  w o u ld  p r o b a b ly  be s h o r t e r  f o r  a  l a r g e  num ber o f
r a t i n g s  a n d  t h i s  w o u ld  b e  p a r t i c u l a r l y  im p o r t a n t  i n  th e  l i g h t  
o f  t h e  n e w ly  in t r o d u c e d  ‘n o t i c e  e n g a g e m e n t ’ w h e r e b y  r a t i n g s  
c o u ld  o p t  o u t  a f t e r  3  y e a r s  o f  t h e i r  e n g a g e m e n t .
I n  th e  n a v a l  c o n t e x t ,  a  f u r t h e r  s p e e d -u p  o f  c o u r s e  c o v e r a g e  
c o u ld  b e  e x p e c t e d  b y  t h e  i n t r o d u c t i o n  o f  p a y  b o n u s e s  f o r  f a s t  
w o r k in g . A l s o  th e  p o s s i b i l i t y  o f  g e t t i n g  away t o  s e a  a t  t h e  
e a r l i e s t  o p p o r t u n i t y  w o u ld  p r o v id e  e v e n  f u r t h e r ■in d u c e m e n t;
. ,  . a n y  t e n d e n c y  t o  r u s h  an d  sk im p  w o u ld , h o w e v e r , b e  c h e c k e d  b y
th e  n e e d  t o  p a s s  ’ s t a g e  t e s t s ’ b e f o r e  b e i n g  a l l o w e d  t o  go  on ;
( i i i )  a  s a v in g  o f  i n s  t r u e  to r -m a n p o w e r  w a s  e x p e c t e d  w i t h  m a c h in e s
t a k in g  o v e r  from  human i n s t r u c t o r s ;  a l s o  nev/ i n s t r u c t o r s  
w o u ld  be a b le  t o  h e lp  t o  run  th e  c o u r s e  w i t h o u t  a  g r e a t  d e a l  
O f t r a i n i n g .  B o th  o f  t h e s e  f e a t u r e s  w ere  c o n s i d e r e d  to  b e  
im p o r t a n t  i n  t h e  l i g h t  o f  a  f o r e c a s t  s h o r t a g e  o f  i n s t r u c t o r s  
a t  t h a t  t im e .
A l l  o f  t h e s e  a d v a n t a g e s  m ea n t t h a t  a  h ig h e r  c o s t - e f f e c t i v s n e s s  ” 
w o u ld  b e  l i k e l y ,  an d  o n  t h e s e  g r o u n d s  a  c o m p le te  i n d e p e n d e n t - l e a n i n g ,  
f r e e - r u n n i n g  c o u r s e  w as d e c i d e d  u p on  an d  s t a r t e d  i n  o p e r a t i o n  i n  1971*
A d e t a i l e d  jo b  s p e c i f i c a t i o n  w as draw n up  f o r  t h e  o u t p u t  REM 's an d  i n  
th e  l i g h t  o f  t h i s  a  t r a i n i n g  s p e c i f i c a t i o n  w as p r o d u c e d . T h ese  w ere  i n  
t h e m s e lv e s  e x t r e m e ly  u s e f u l  e x e r c i s e s  b e c a u s e  a t  t h a t  t i m e ,  e m p lo y e r s  
( i ce .  com m anding o f f i c e r s  o f - s h i p s  on w h ic h  th e  REM’ s  w o u ld  e v e n t u a l l y  
s e r v e ) ,  t h e  t r a i n e r s  and  t h e  t r a i n e e s  t h e m s e lv e s  a l l  had  d i f f e r e n t  
i n t e r p r e t a t i o n s  o f  w h a t th e  REM was s u p p o s e d  t o  b e  a b l e  t o  d o . I n d e e d  
i n  t h e  l i g h t  o f  t h e s e  s p e c i f i c a t i o n s  i t  w as h op ed  t o  r e d u c e  t h e  b a s i c  
c o u r s e  l e n g t h  b y  a s  much a s  on e t h i r d .
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U n f o r t u n a t e l y ,  th e  c o u r s e  h a d  o n l y  b e e n  r u n n in g  f o r  a b o u t  tw o y e a r s  
( i . e .  a b o u t  f o u r  c o u r s e s  o f  2 4  w e e k s )  w hen  s e v e r a l  p r o b le m s  w e r e  
r e c o g n i s e d .  T h ese  w e r e :
( a )  l o s s  o f  ‘ c l a s s  i d e n t i t y ’ : t h e  ‘ team  s p i r i t '  g e n e r a t e d  b y  a  c l a s s
u n d e r g o in g  lo n g  c o u r s e s  o f  i n s t r u c t i o n  t o g e t h e r ,  h a s  a lw a y s  b e e n  fo u n d  
t o  b e  o f  c o n s i d e r a b l e  v a lu e  i n  t h e  N avy; t h e  f e a r  o f  ‘ l e t t i n g  th e  
team  dow n' h e l p s  t o  p r o d u c e  h ig h  s t a n d a r d s  o f  b e h a v io u r ,  d r e s s  a n d  
d i s c i p l i n e .  F u r t h e r ,  l e a d e r s h i p  q u a l i t i e s  t e n d  to  b e  g e n e r a t e d  o n ly  i n  
a  g r o u p  s i t u a t i o n ;  t h e  n a t u r a l  l e a d e r s  em erg e  i n  th e  g i v e - a n d - t a k e  o f  
l e a r n i n g  t o g e t h e r .  S u ch  a d v a n t a g e s  o f  g r o u p  l e a r n i n g  c l e a r l y  te n d  t o  
b e  e r o d e d  when r a t i n g s  w ork l a r g e l y  on  t h e i r  ovm and a t  t h e i r  own p a c e .  
H ow ever i t  i s  r e c o g n i s e d  t h a t  t h e r e  i s  a  c o m p e n s a t in g  b e n e f i t  i n  t r a i n i n g  
t h e  r a t i n g s  to  w ork o n  t h e i r  own (w h ic h  o f  c o u r s e  t h e y  u s u a l l y  h a v e  t o  do 
when d r a f t e d  t o  a  s h i p ) ;  in d e p e n d e n t  l e a r n i n g ,  a s  h a s  b e e n  p o i n t e d  o u t. 
e a r l i e r ,  i s  b e s t  a t  p r o d u c in g  in d e p e n d e n c e  i n  le a r n e i* s ;
0 0 '  i n f l e x i b i l i t y : s u c h  an  in d e p e n d e n t  l e a r n i n g  c o u r s e ,  r e l y i n g  a s  i t
d o e s  on  e x p e n s i v e  ‘a u t o - t u t o r ’ m a c h in e s ,  ca n  o n l y  c a t e r  f o r  a  c e r t a i n  
num ber o f  s t u d e n t s ;  t h e  n u m b ers c a n n o t  be in c r e a s e d  a s  dem and r e q u i r e s ;  
( c )  ‘b o t t l e - n e c k s  ’ : t h e  l e v e l  o f  d i f f i c u l t y  o f  p a r t s  o f  th e  c o u r s e  w a s
n o t  a s s e s s e d  a c c u r a t e l y ;  t h u s  t h e s e  s e c t i o n s  p r o d u c e d  q u e u e s  o f  s t u d e n t s  
w a i t i n g  t o  r e p e a t  them  and  t h e s e  b lo c k e d  th e  s y s t e m . C o n s id e r a b le  r e ­
w r i t i n g  w a s fo u n d  t o  b e  d e s i r a b l e ,  b u t  t h e  t im e  f o r  t h i s  w a s n o t  e a s y  
t o  f i n d ;
(& ) e q u ip m e n t  m a in t e n a n c e : th e  i n s t r u c t o r s  w ere  o c c u p ie d  t h r o u g h o u t  t h e
d a y  an d  i n  th e  e v e n t  o f  a  b reak d ow n  o f  t h e  i n s t r u c t i o n  e q u ip m e n t , t h e y  
w ere  n o t  e a s i l y  a b le  t o  w ith d r a w  an d  rem ed y  t h e  f a u l t .  The h ig h  u s a g e  
r a t e  o f  t h e  e q u ip m e n t  ( e v e n  a f t e r  o u t s i d e  w o r k in g  h o u r s )  e x a c e r b a t e d  t h i s  
p r o b le m ;
( e )  s t a f f  m o r a le : t h i s  s u f f e r e d  on  tvro c o u n t s .  F i r s t l y ,  f a r  from
b e in g  l e s s  e m p lo y e d  th a n  p r e v i o u s l y  a s  e x p e c t e d ,  th e  i n s t r u c t o r s  fo u n d  
t h e m s e lv e s  w o r k in g  f a r  h a r d e r  an d  f o r  f a r  l o n g e r  h o u r s  u n d e r  t h e  f r e e -  
r u n n in g  s y s t e m .  S e c o n d ly  t h e  i n s t r u c t o r s  fo u n d  t h e  c h a n g e  o f  r o l e  fro m  
t e a c h e r  t o  ‘ f a u l t  f i n d e r '  an d  'a n s w e r  b a n k ' a  d i f f i c u l t  o n e .  Many 
i n s t r u c t o r s  a p p l i e d  t o  b e  t a k e n  o f f  t h e  REM t r a i n i n g  sch em e;
( f )  s t a f f  t r a i n i n g : th e  h o p e  t h a t  i n s t r u c t o r s  w o u ld  n o t  n e e d  much
t r a i n i n g  b e f o r e  t a k in g  up d u t i e s  p r o v e d  to  b e  u n fo u n d e d . T h ey  w ere  
fo u n d  t o  n e e d  c o u r s e s  on  p r o g r a m m e d - le a r n in g  m e th o d s , a n a  d e l a y s  o c c u r r e d  
i n  p r o v i d i n g  t h e s e .  U n f  o r t u n a t e l j ’ t h e  r a p id  t u r n o v e r ,  an d  h e n c e  l a c k  o f  
c o n t i n u i t y  i n  s t a f f ,  d id  n o t  h e lp  m a t t e r s  e i t h e r ;
( g )  f o r e c a s t i n g  c o u r s e  o u t p u t : a  c o m p u te r  w as u s e d  t o  f o r e c a s t  th e
p r o b a b le  d a t e  f o r  e a c h  t r a i n e e  t o  c o m p le te  t h e  c o u r s e ,  b a s e d  on  h i s  
p e r fo r m a n c e  i n  th e  ' b a s i c s ’ m o d u le . U n f o r t u n a t e l y , t h i s  w as s u b j e c t
t o  e r r o r  i n  t h a t  s p e e d  o f  c o v e r a g e  o f  l a t e r  p a r t s  o f  t h e  c o u r s e  d e p e n d e d  
on  r a t h e r  d i f f e r e n t  s k i l l s ;  s i c k n e s s  t o o ,  w o u ld  o b v i o u s l y  a f f e c t  r a t e  
o f  c o m p le t io n .  T hus e x p e c t e d  d a t e s  o f  a v a i l a b i l i t y  f o r  d r a f t  w ere  v e r y  
o f t e n  in a c c u r a t e  and  t h i s  w as a  b i g  d i s a d v a n t a g e  co m p a red  w i t h  t h e  
p r e v i o u s  ' f i x e d  s c h e d u l e '  t r a i n i n g  c o u r s e .  The c o s t - e f f e c t i v e n e s s  o f  
t h e  schem e w as t h e r e f o r e  much r e d u c e d  b e c a u s e  o f  th e  r e s u l t i n g  ' w a i t i n g ­
t im e  ’ f o r  d r a f t i n g ;
( k )  q u a l i t y  o f  l e a r n i n g : th e  e a r l i e s t  s t u d e n t s  u n d e r t a k in g  t h e  f r e e -
r u n n in g  c o u r s e  a c h ie v e d  c o n s i d e r a b l e  s u c c e s s ,  b u t  t h i s  w as fo u n d  t o  be  
a n  i l l u s t r a t i o n  o f  t h e  'H aw thorne e f f e c t ’ . S u b s e q u e n t ly  r e t e n t i o n  o f  
l e a r n i n g  w as fo u n d  to  b e  c o n s i d e r a b l y  lo w e r  th a n  t h a t  p r o d u c e d  b y  
c o n v e n t i o n a l  t e a c h i n g .  M o t iv a t io n  w as g e n e r a l l y  lo w e r ,  th e  s t u d e n t s  
b e in g  u n a b le  to  g e n e r a t e  th e  s e l f - d i s c i p l i n e  n e e d e d  t o  k e e p  c o n c e n t r a t i o n  
a t  a  h ig h  l e v e l .  The i n s t r u c t i o n a l  m a t e r i a l s  w ere  fo u n d  t o  b e  l a c k i n g  i n  
q u a l i t y  t o o ;  th e  program m ed t e x t s  f o r  r o u t i n e  s k i l l s  l i k e  'p r o c e d u r e  f o r
tu n ing  a ra d io  s e t 1 were ad eq u a te , b u t those f o r  teach in g  ra d io  th eo ry  
were much l e s s  e f f e c t iv e ;
(o ) a sse ssm en t: the  assessm ent o f  r a t in g s  undergoing the  course  was
based  on c r i te r io n - r e f e r e n c e d  t e s t s  a t  f re q u e n t in te r v a ls  during  the 
co u rse , and 'norm -referenced*  t e s t s  a t  the end o f  each module (Fophara 
and Kusek, 1969) . I t  soon became c le a r  th a t  the  c r i te r io n - r e f e r e n c e d  . 
t e s t s  were o f l i t t l e  value in  a s s e s s in g  the r a t i n g s '  r e te n t io n  o f  le a rn in g  
and i t  was su g g ested  th a t  in c re a s e d  w eigh ting  should be g iv en  to  the  end- 
of-module t e s t s  when grad ing  a r a t i n g 's  perform ance fo r  fu tu re  re fe re n c e , 
i . e .  fo r  prom otion o p p o r tu n i t ie s .  The time taken  by a r a t in g  was a lso  
used  f o r  assessm en t; a mean tim e taken  fo r  each  module was e s ta b l is h e d  
a f t e r  a few groups had taken  the  course and subsequent groups a sse ssed  
in  the  l i g h t  o f  th e se  'reaso n ab le*  tim es, e .g .  a ra t in g  ta k in g  more th an  
two 's ta n d a rd  d e v ia t io n s ' lo n g e r than  the  mean time was reg a rd ed  as 
having f a i l e d  t h a t  module.
R ev isio n  o f  th e  Course
In  th e  l i g h t  o f  c r i t ic is m s  o f th e  com ple te ly  f re e -ru n n in g  course  
im p lied  by the above-m entioned problem s, i t  was decided  to  abandon the  
concep t o f  s e lf -p a c in g  f o r  the  course  as a whole b u t to  r e t a i n  i t  w ith in  
each  module. Thus much more 'en r ich m e n t' (b u f fe r -o p tio n )  m a te r ia l  has 
been p rov ided  to  occupy the f a s t e r  working r a t in g s  a t  th e  end o f  each 
module o r su b -se c tio n  o f  a module, so t h a t  a t  a number o f  p o in ts  in  th e  
cou rse  the whole g r o u p .s ta r t s  o f f  to g e th e r  a g a in . Thus th e re  i s  a much 
g r e a te r  em phasis now on q u a l i ty  o f  le a rn in g  r a th e r  than  sp eed , and e a r ly  
evidence in d ic a te s  t h a t  .th is  i s  being  ach ieved .
As s ta te d  a t  th e  beginning  o f th i s  s e c t io n ,  t h i s  has in e v i ta b ly  
had to  be on ly  a survey  o f the  f i e l d ,  e .g .  com puter a s s i s te d  le a rn in g
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has been v e ry  b r i e f l y  touched upon even though i t  o f f e r s  the  g r e a te s t  
scope f o r  fu tu re  developm ents in  independent le a rn in g . The fo reg o in g  
s e le c t io n  does however in d ic a te  the  wide v a r ie ty  o f  systems; o f  
independen t le a rn in g  th a t  have been experim ented  w ith ; on the  o th e r  
hand, i t  i s  im p o rtan t n o t to  confuse v a r ie ty  w ith  q u a n tity . The a c tu a l  
e x te n t  o f im plem entation  o f  sy s te m a tis e !  independent le a rn in g  in  
sch o o ls  and c o lle g e s  i s  u n fo r tu n a te ly  s t i l l  v e ry  l im ite d ,  e s p e c ia l ly  
a t  s ix th  form le v e l ;  t h i s  i s  v e ry  o f te n  due to  a  d is tu rb in g  la c k  o f  
a p p re c ia tio n  on the p a r t  o f  K eadteachers o f  the p r in c ip le s  and b e n e f i t s  
o f  E d u ca tio n a l Technology. C onferences such as  th a t  o rg a n ised  r e c e n t ly  
by the  Council f o r  E d u ca tio n a l Technology fo r  H eadteachers and P r in c ip a ls  
o f  Schools and C olleges w ith  s ix th  forms should help  to  le s s e n  the  
ignorance  which h in d e rs  p ro g re s s  (N icho ls , 1979)*
CHAPTER 4  
EVALUATION: A HISTORICAL OVERVIEW
E v a lu a tio n  as  a  f i e l d  o f  e d u ca tio n  re sea rc h  i s  coming under 
in c re a s e d  c r i t i c a l  s c ru t in y . In  p a r t i c u l a r ,  m eetings o f  cu rricu lu m  
e v a lu a to rs  have become much more f re q u e n t;  com m ittees have m u lt ip l ie d ,  
and funds have been earm arked s o le ly  f o r  e f f e c t in g  e v a lu a tio n  o f  a  wide 
v a r i e ty  o f  cu rricu lu m  in n o v a tio n s .
There seem to  be th re e  m ajo r f a c to r s  which have p r e c ip i ta te d  t h i s  
sp a te  o f  a c t i v i t y  ( B a r le t t ,  1974):
(a )  In c re a se d  concern o v er a c c o u n ta b i l i ty  and a t t e n t io n  to  c o s t -  
e f f e c t iv e n e s s ,  a t  b o th  government and o th e r  le v e l s .
(b) i t  has become in c re a s in g ly  troublesom e to choose betw een th e  
abundance o f  c u r r i c u la r  in n o v a tio n s  in  c i r c u la t io n  a t  th e  p re s e n t  tim e; 
th e re  i s  no C onsum er’s A ss o c ia tio n  magazine * which e n ab le s  one to  
decide  on a  ’b e s t  buy* i f  one i s  c o n s id e rin g  a c u r r ic u la r  change,
(c )  There i s  in c re a s in g  q u e s tio n in g  abou t e v a lu a tio n  m ethods, a s  
a  r e s u l t  o f  sev e re  c r i t i c i s m  o f  p a s t  e v a lu a tio n  s tu d ie s ;  i t  i s  f e l t  i n  
many q u a r te rs  t h a t  th ey  have been s e r io u s ly  inadequate  a s  a id s  to  V 
p r a c t i c a l  d e c is io n  making. Thus th e re  i s  now in c re a se d  demand f o r  th e  
s e rv ic e  o f  e v a lu a to r s  and a t  th e  same tim e a sce p tic ism  about e v a lu a tio n  
m ethods.
During th e  p a s t  f i f t e e n  y e a rs  the  p re v io u s ly  d i s jo in te d  p r a c t ic e s  
o f  cu rricu lu m  e v a lu a tio n  have g ra d u a lly  emerged a s  a  fo rm al te ch n o lo g y . 
As t h i s  techno logy  has emerged, changes in  the  p h ilo so p h y  u n d e rly in g  
e v a lu a tio n  have a lso  o ccu rred . The h is to r y  o f  cu rricu lum  e v a lu a t io n  can 
be d iv id e d  in to  th re e  p a r t s .  P r io r  to  the 1930’s ,  e v a lu a tio n  was 
concerned  a lm o st e x c lu s iv e ly  w ith  th e  a d m in is tra tio n  o f  s ta n d a rd iz e d  
t e s t s .  Comparisons when a p p ro p ria te  were made between two groups o r
betw een a  t a r g e t  group and a s e t  o f  norm s. The o r ig in s  o f  t h i s  k in d  o f
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e v a lu a tio n  were the p reo ccu p a tio n  w ith  ’c o n te n t o b je c tiv e s*  which 
c h a ra c te r iz e d  e d u ca tio n  in  th e  e a r ly  p a r t  o f the  c en tu ry .
The second e r a  encompasses th e  in te r v a l  between th e  ’E igh t-Y ear 
Study* by T y le r e t  a l  (Sm ith and T y le r , 1941) and the  p o s t- s p u tn ik  
cu rricu lu m  p r o je c ts  i , e ,  from ab o u t 1935 to  19&0. A b a s ic  p a t te r n  
o f e v a lu a tio n  a c t i v i t i e s  was e s ta b l is h e d  d u iin g  t h i s  p e r io d  based on 
an in c re a s e d  concern  f o r  th e  h ig h e r-o rd e r  c o g n itiv e  and a f f e c t iv e  
o b je c t iv e s  and th e  consequent in a p p ro p r ia te n e s s  o f  e v a lu a tio n  u s in g  
a  c o n tro l  group d r  a  s e t  o f norms fo r  com parison.
The f i n a l ,  p o s t- s p u tn ik  e r a  i s  c h a ra c te r iz e d  by a tte m p ts  to  
fo rm a lise  parad igm s, i . e .  models which would be a p p lic a b le  a c ro ss  many 
c u r r i c u la r  in n o v a tio n s  and p r o je c t s .  C hief among th e  advocates o f th e  
developm ent o f  such models f o r  e v a lu a to rs  has been Cronbach (19&3)*
4*1 The Second E ra
The a c t i v i t i e s  o f  the  p re-1930  p e rio d  cannot p ro p e r ly  be c a l l e d  
’ev a lu a tio n *  in  to d a y ’s  sen se . However in  the  second e r a ,  the g u id e ­
l in e s  f o r  e s ta b l is h in g  e v a lu a tio n  programmes as fo rm u la ted  by the  F y le r  
group o f  th e  E ig h t-Y ear Study a re  7forth f u r th e r  c o n s id e ra t io n . These 
w ere :
1. F orm ula tion  o f  o b je c tiv e s
The pure T y le r ia n  approach re q u ire d  a  p r i o r  s p e c i f ic a t io n  o f  
o b je c t iv e s .  P robab ly  the most ex h au s tiv e  a tte m p t to  c l a s s i f y  e d u c a tio n a l 
o b je c t iv e s  was made by Bloom (195&) and l a t e r  K rathw ola, Bloom and Jdasia 
( 1964)> who i d e n t i f i e d  th re e  domains o f  e d u c a tio n a l o b je c t iv e s :  
c o g n it iv e , a f f e c t iv e  and psychom otor. For more e f f e c t iv e  e v a lu a tio n , 
th e  o b je c t iv e s  e s ta b l is h e d  f o r  th e  p r o je c t  in  q u e s tio n  were then  to  be 
c l a s s i f i e d  in to  one o f  te n  c a te g o r ie s  su g g ested  by the  T y ler group:
a )  The developm ent o f  e f f e c t iv e  methods o f  th in k in g
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b ) The c u l t iv a t io n  o f  u s e f u l  work h a b i ts  and s tudy  s k i l l s
c )  The in c u lc a t io n  o f  s o c ia l  a t t i t u d e s
d) The a c q u is i t io n  o f  a  wide range o f  s ig n i f ic a n t  i n t e r e s t s  
a )  The developm ent o f  in c re a s e d  a p p re c ia tio n  o f  m usic , a r t ,
l i t e r a t u r e  and o th e r  a e s th e t ic  ex p e rien ces .
f )  The developm ent o f  s o c ia l  s e n s i t i v i t y
g) The developm ent o f  b e t t e r  p e r s o n a l- s o c ia l  ad justm ent
h) The a c q u is i t io n  o f  im p o rtan t in fo rm a tio n
i )  The developm ent o f  p h y s ic a l  h e a l th
j )  The developm ent o f  a  c o n s is te n t  p h ilo so p h y  o f  l i f e .
The use o f  t h i s  c l a s s i f i c a t i o n  was j u s t i f i e d  on two c o u n ts : i t
su g g ested  a re a s  f o r  em phasis and i t  fo cu ssed  a t t e n t io n  on th e  e v a lu a tio n  
in s tru m e n ts  needed.
2. The second s te p  was th e  ex p re ss io n  o f  the  o b je c t iv e s  in  b e h av io u ra l 
te rm s, i . e .  s t a t e d  in  s p e c i f ic  term s o f  observab le  p u p i l  b ehav iou r.
Mager (19^2) su g g ested  th re e  b a s ic  s te p s  in  th e  fo rm u la tio n  o f  
b e h a v io u ra l o b je c t iv e s :
(a )  The k in d  o f  b eh av io u r th e  p u p i l  shou ld  be ab le  to  dem onstrate  
to  ach ieve  th e  o b je c t iv e  must be s ta t e d  e x p l i c i t l y .
(b ) The c o n d itio n s  u n d e r which th e  p u p i l  dem onstrates h i s  
competence must be s ta te d .
(c )  The c r i t e r i a  o f  a ccep tab le  perform ance must be s p e c if ie d  by 
d e sc rib in g  a t  l e a s t  i t s  low er l i m i t ;
e .g .  when p ro v id ed  w ith  draw ings o f  a  v a r ie ty  o f  t r i a n g le s  (2) 
th e  p u p i l  can c o r r e c t ly  id e n t i f y  them by name ( l )  a t  l e a s t  90 
p e r  c e n t  o f  the  tim e (3 ) .
3* The e v a lu a tin g  group were th en  re q u ire d  to  s p e c ify  th e  s i tu a t io n s  
in  w hich such b eh av io u rs  m ight be observed . T his was r e l a t i v e l y  e a sy  i f  
s tep  2 was done c a r e f u l ly .
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4* The n e x t s tep  was to  s e le c t  and t r y  prom ising  e v a lu a tio n  methods; 
i f  the  s ta n d a rd is e d  m easuring in s tru m e n ts  a lre a d y  a v a ila b le  w ere n o t 
a p p ro p r ia te ,  new a p p ra is a l  tech n iq u es  were to  be developed.
5- F in a l ly ,  th e  r e s u l t s  were to  be in t e r p r e te d  in  term s o f  th e  
o b je c t iv e s ,  and hypo theses su g g ested  f o r  im proving th e  programme.
4*2 The T h ird  E ra
In  th e  second e r a ,  th e  e v a lu a tio n  o f  th e  o b je c t iv e s  them selves was 
a p p a re n tly  n o t c o n s id e re d  to  be a  concern  o f  th e  e v a lu a to r .  Thus th e  
s lo g an  o f  th e  second e v a lu a tio n  e r a  was: “How w e ll does th e  programme
ach ieve  i t s  g o a ls ? ” , w ith  the v i t a l  q u e s tio n : “How good i s  th e  c o u rse? ”
re c e iv in g  no a t t e n t io n .  Such value  judgem ents were however to  become a  
m ajor concern  in  the  t h i r d  e v a lu a tio n  e r a ,  to g e th e r  w ith  a  co rrespond i ng 
d eep e r concern  f o r  the  u n d e rs tan d in g  o f  e d u c a tio n a l p rocess*  Thus 
S criv en  (19&7) d is t in g u is h e d  betw een th e  ’g o a ls ’ and ’ro le s*  o f  
e v a lu a t io n , th e  ’g o a ls ’ being  “w hat we a re  aim ing a t ” and the ’r o l e s ’ 
b e ing  “to  what use th e  e v a lu a tio n  w i l l  be p u t” . Scriven  co n s id e re d  t h a t  
’goals*  have been s a c r i f i c e d  to  ’ro le s*  in  the  em phasis on th e  u se s  o f  
e v a lu a tio n ; he u rg ed  th e  r e v e r s a l  o f  t h i s  t re n d  w ith  an  in c re a s e d  
w eigh ting  on assessm en t o f  the  m e r i t  o f  th e  g o a ls  ( i . e .  o b je c t iv e s  
in v o lv e d ) . Thus S criven  su g g ested  th a t  ’e v a lu a tio n  c o n s is ts  sim ply  in  
th e  g a th e r in g  and combining o f  perform ance d a ta  w ith  a  w eigh ted  s e t  o f  
g o a l s c a le s  to  y ie ld  e i t h e r  com parative o r num erical r a t in g s ,  and in  th e  
. ju s t i f i c a t io n  o f  (a )  the  d a ta  g a th e r in g  in s tru m e n ts , (b ) the  w e ig h tin g s , 
and (c )  the s e le c t io n  o f  goals*  (S c r iv e n , 19&7)*
A p art from h i s  c o n tr ib u tio n  to  th e  movement f o r  value judgement i n  
e v a lu a tio n , Scriven  ( 1967) h e lped  c o n s id e ra b ly  to  c l a r i f y  the  e v a lu a tio n  
“v o cab u la ry ” and to  fo rm u la te  i t s  co n cep tu a l framework so t h a t  ’m odels’ 
o f  cu rricu lu m  e v a lu a tio n  cou ld  be developed fo r  a p p l ic a t io n  a c ro s s  many
programmes and p r o je c t s .  For exam ple, S criv en  developed and d is t in g u is h e d
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betw een th e  concep ts o f  ’form ative*  and ’summative’ e v a lu a tio n
( i . e .  ’ongoing* and ’f i n a l* ) ,  and ’in t r in s ic *  and ’p a y - o f f ’ e v a lu a tio n ,
( i . e .  c o n s id e ra tio n  o f  the  c o n te n t , g o a ls  g rad ing  p ro c e d u re s , e t c . ,  o f  
a  programme v i s - a - v i s  i t s  e f f e c t s  on th e  s tu d e n ts  undergoing th e  programme). 
Follow ing S c riv en , (a lth o u g h  h is  paper d id  n o t ap p ear in  p r i n t  u n t i l  19&7> 
i t  had been a v a i la b le  in  mimeographed form f o r  s e v e ra l  y e a rs )  Stake (1967) 
p roduced a f a i r l y  g e n e ra l model. He p o in te d  ou t t h a t  judgement about 
c o u rse s  can on ly  be perform ed ad eq u a te ly  on th e  b a s i s  o f  d e ta i l e d  and 
r e l i a b l e  in fo rm a tio n  and th a t  the  re c o rd in g  o f  t h i s  d a ta  i s  more th an  an 
in c id e n ta l  p re lim in a ry  chore; a n a ly s is  and judgem ent i s  m atched by a 
p a r a l l e l  d e s c r ip t iv e  fu n c tio n . Stake p ro v id e d  a n e a t  c l a s s i f i c a t i o n  o f  
d a ta  in to  th re e  c a te g o r ie s ;  a n te c e d e n t, ‘tra n s a c tio n *  and ’outcome*. 
A nteceden t d a ta  i s  in fo rm a tio n  on ’any c o n d itio n  e x i s t in g  p r i o r  to  
te ac h in g  and le a rn in g  which may r e l a t e  to  outcome; t r a n s a c t io n s  a re  th e  
’su cc e ss io n  o f  engagements which com prise th e  p ro c e ss  o f  e d u c a tio n ’ , and 
outcomes a re  the  end r e s u l t  o f  the e d u c a tio n a l p ro c e ss  w hich com prise n o t 
o n ly  th o se  which may n o t be a v a i la b le  t i l l  long a f t e r ,  e .g .  t r a n s f e r  
e f f e c t s .  These th re e  c a te g o r ie s  may be c o l le c te d  s e p a ra te ly  f o r  e a c h -o f  
f o u r  c la s s e s  o f  in fo rm a tio n  which Stake c a l l s  ’i n t e n t s ’ , ’o b s e r v a t io n s ’ , 
’s tan d ard s*  and ’ judgem ents’; r e s p e c t iv e ly  th ese  r e l a t e  to  programme g o a ls ,  
o b se rv ab le  s i t u a t io n s ,  ab so lu te  o r  r e l a t i v e  s ta n d a rd s  o f  e x c e lle n c e  and to  
assessm en ts  o f v a lu e . Thus u s in g  th e se  fo u r  c la s s e s  in  co n ju n c tio n  w ith  
h is  th re e  p rev io u s  d iv is io n s ,  Stake b u i ld s  up a  m a tr ix  d isp la y in g  tw elve 
groups o f  in fo rm a tio n  as  a model f o r  th e  d e s c r ip t iv e  fu n c tio n s  o f 
e v a lu a tio n . The ’In te g ra te d  S tu d ie s  P ro jec t*  (J e n k in s , 1973) and the  
’H um anities Curriculum  P ro jec t*  (MacDonald, 1971) a re  i l l u s t r a t i o n s  o f  
e v a lu a tio n s  where th i s  d e s c r ip t iv e  fu n c tio n  i s  p a r t i c u l a r l y  em phasised; 
th e y  a re  ’h o riz o n ta l*  m odels, in  the  sen se  t h a t  th e  a im s, le a rn in g  
e x p e r ien c e s  and th e  m a te r ia ls  u sed  were developed c o n c u r re n t ly  in  c o n t r a s t
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w ith  a  v e r t i c a l  ’Tyler*  model in  which the  aims are  d e fin e d  n e a r  the  
s t a r t  o f  a p r o je c t  and a t te n t io n  i s  devoted to  r e f in in g  th e  m a te r ia l  
so t h a t  th ese  aims can be r e a l i s e d .
Having u n d e rlin e d  th e  im portance o f  th e  d e s c r ip t iv e  fu n c tio n  in  
e v a lu a tio n , i t  should  be n o ted  th a t  S criven  was a t  p a in s  to  emphasise 
t h a t  d e s c r ip t io n  i s  one th in g ,  judgement i s  an o th e r . He charged  
e v a lu a to rs  w ith  th e  r e s p o n s ib i l i ty  f o r  p ass in g  judgement upon an 
e d u c a tio n a l p r a c t ic e ,  a s s e r t in g  th a t  th e re  was no e v a lu a tio n  u n t i l  
judgement had been pronounced and he was h ig h ly  c r i t i c a l  o f  th e  
s u r p r is in g ly  la rg e  number o f e v a lu a to rs  who re f r a in e d  from doing so.
As to  what k in d  o f  judgement was needed, S criven  was a g a in  adamant; 
i t  should  be com parative; i . e .  i t  should answer the  q u e s tio n  which he 
a s s e r te d  th e  e d u ca to r r e a l l y  w ants answered -  ’Is. th i s  programme b e t t e r  
th an  the  o th e r s  o f  i t s  k in d ? ’ .
However a  fundam entally  d i f f e r e n t  school o f though t was le d  by 
Cronbach, whose p a p e r: ’Course Improvement th ro u g h  E v a lu a tio n ’
(Cronbach, 1963) ,  has been quoted  (e .g . T ay lo r, 1973) a s  h e ra ld in g  th e  
s t a r t  o f  the  ’modern e ra  in  e v a lu a tio n , w ith  i t s  w ider h o rizo n s  and ” 
g r e a te r  r e s p o n s i b i l i t i e s ’. Cronbach u rged  e v a lu a tio n  w ith  r e s p e c t  to  
’ab so lu te  s ta n d a rd s  a s  r e f le c te d  by p e rso n a l judgem ent*, e .g .  one would 
e v a lu a te  a  new m athem atics cu rricu lum  w ith  r e s p e c t  to  o p in io n s  as to  
w hat a  m athem atics cu rricu lum  should  be. Cronbach su g g ested  th a t  
g e n e r a l iz a t io n s  to  the  lo c a l  sch o o l s i tu a t io n  from cu rricu lum -com parison  
s tu d ie s  a re  s u f f i c i e n t l y  hazardous (even when the s tu d ie s  a re  m assive , 
w e ll-d e s ig n e d  and p ro p e r ly  c o n tro l le d )  .to make them p o o r re s e a rc h  
in v estm en ts ; he th e re fo re  advocated  few er com parisons w ith  m atched 
g roups, and more in te n s iv e  ’case  s tu d ies*  w ith  e x ten s iv e  measurement 
and thorough d e s c r ip t io n .  His analogy i s  t h a t  o f  the e n g in e e r  exam ining
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a  new o a r; he s e t s  h im se lf  the ta s k  o f  d e f in in g  i t s  perform ance 
c h a r a c t e r i s t i c s  and d e p e n d a b ility , and i t  would be ’m erely  d is t r a c t in g *  
to  p u t h is  q u e s tio n  in  the form ’i s  th i s  c a r  b e t t e r  o r worse th an  a  
com peting brand? *.
Stake ( 1967) comments on the  Scriven-C ronbach d isagreem ent and 
o f f e r s  a  p a r t i a l  r e s o lu t io n  o f  th e  ’r e l a t i v e  v ab so lu te*  argum ent in  
te rm s o f  th e  ty p e  o f  e d u ca to r  l i k e l y  to  p r e f e r  one r a t t e r  th a n  th e  o th e r ;  
th u s  he su g g es ts  t h a t  a  te a c h e r  o r  f a c u l ty  committee fa c ed  w ith  an 
_ad o p tio n  d e c is io n  would p r e f e r  answ ers to  th e  q u e s tio n : “which i s  b e s t
in  my p a r t i c u l a r  s i tu a t io n ? ” and would th e re fo re  p r e f e r  a  Sc r iv e n -ty p e  
e v a lu a tio n . However, a  cu rricu lum  in n o v a to r  o r  i n s t r u c t io n a l  te c h n o lo g is t  
would p r e f e r  a  Cronbach-type e v a lu a tio n  because i t  would t r y  to  answer 
the  q u e s tio n : “how can I  te a c h  th i3  b e t t e r ? ”.
E v a lu a tio n  in  term s o f  o b je c t iv e s ,  however w e ll d e fin e d  and 
j u s t i f i e d  along the l i n e s  suggested  by . S c riv en , was su b seq u en tly  
c r i t i c i s e d  on o th e r  g rounds. For exam ple, H astings (1966) a s s e r te d  th a t  
i t  took  o n ly  a  l i t t l e  experience  on an e v a lu a tio n  ta s k  to  convince one 
t h a t  ’such a p rocedure  was laden  w ith  problem s o f  s e v e ra l  k in d s ’; w hile  
E is n e r  (19&7) l i s t e d  the  l im i ta t io n s  o f  e d u c a tio n a l o b je c t iv e s  th em selves. 
An e a r l i e r  in d ic a t io n  th a t  such problem s stem p a r t l y  from an in ad eq u a te  
co n cep tio n  o f  the  scope o f  e v a lu a tio n  was to  be found in  th e  sem inal 
Cronbach p a p e r (19&3) quoted  above; he su g g ested  a w ider range o f  
fu n c tio n s  o f  e v a lu a tio n  th an  had p re v io u s ly  been accep ted . I t  was t o  
draw a t t e n t io n  to  th e se  th a t  he p ro v id ed  a d e f in i t io n  o f  e v a lu a tio n  
which has o f te n  been quoted; ’th e  c o l le c t io n  and use o f in fo rm a tio n  to  
make d e c is io n s  about an e d u c a tio n a l p ro g ram '. Thus the im p lic a t io n  was 
th a t  th e re  was more to e v a lu a te  in  an e d u c a tio n a l programme th an  i t s  
s ta t e d  o b je c t iv e s ,  however b eh av io u ra l; e v a lu a tio n  was a  much more 
d iv e r s i f i e d  a c t i v i t y .  Cronbach u rged  the  need to  observe what changes
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a re  produced by the programme along s e v e ra l  d im ensions, and how the 
changes a re  p roduced, e .g .  how g r e a t  i s  the  in f lu e n c e  o f  th e  te a c h e r  
h im se lf . P ro cess  s tu d ie s ,  a t t i t u d e  m easures, p ro f ic ie n c y  m easures, and 
foH o?/—up s tu d ie s  should  be in c lu d ed ; Cronbach j u s t i f i e s  th e  use o f  
each  o f  th e s e .  He a lso  ad v oca tes  the use o f  g e n e ra l is e d  o b je c t iv e s  
(a g a in  th e  ’ab so lu te*  approach) r a th e r  than  ones s p e c ia l  to  the 
programme.
W ittro ck  (1970) a g re e s  th a t  i t  i s  o f l i t t l e  use knowing ‘w hat’ 
an in n o v a tio n  does w ith o u t knowing ’how* and 'why*, i . e .  he em phasises 
the need  to  uncover cause and e f f e c t  r e la t io n s h ip s  between the  
environm ent o f  le a r n in g , the i n t e l l e c t u a l  and s o c ia l  p ro c e sses  o f 
le a r n in g , and th e  le a rn in g  i t s e l f .  M oreover, he su g g es ts  th a t  one 
o f  th e  reaso n s why e a r l i e r  e v a lu a tio n  s tu d ie s  were o f l i t t l e  help to  
te a c h e rs  ( i . e .  th e  u s e r s  o f  the e v a lu a tio n )  wa.s because these  
r e la t io n s h ip s  were n o t rev ea led ; the environm ent and th e  le a rn e r  were 
s tu d ie d  s e p a ra te ly , t h e i r  in te r a c t io n  o f te n  being  ig n o red . E x tra p o la tio n  
o f  th e  e v a lu a tio n  co n c lu s io n s  to  o th e r  s i tu a t io n s  was th u s  very  d i f f i c u l t .
The P h i, D e lta , Kappa N a tio n a l Study Committee on E v a lu a tio n  
(S tu fflebeam  e t  a l ,  1971) confirm s the  u s e fu ln e s s  o f  th e  Cronbach 
approach . Moreover th ey  em phasise th e  need to  sep a ra te  the  p ro v is io n  
o f  in fo rm a tio n  from the  p ass in g  o f  judgem ents upon i t  by th e  d e c is io n ­
maker. T h e ir model o f  e v a lu a tio n  i s  th e re fo re  (S tu fflebeam  e t  a l ,  op c i t ) :  
(see  diagram  o v e r le a f )
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Tawney (1976), i n  a  review  o f  B r i t i s h  e v a lu a tio n  s tu d ie s  o f  the .. 
Cronbach ty p e , su g g es ts  t h a t ,  even though th e se  have v a r ie d  g r e a t ly  
in  t h e i r  approach , t h e i r  fo cu s  has been  a lm o st e x c lu s iv e ly  on the 
in fo rm a tio n  which d e c is io n  makers m ight need* Thus MacDonald (1973) 
fo cu ssed  on the in fo rm a tio n  which u s e r s  o f  th e  programme m ight need , 
w hile H arlen  (1975) co n ce n tra te d  on what the  p r o je c t  r e v i s e r s  would 
f in d  u s e f u l .  R a th er more g e n e ra l ly ,  C rossland  and Moore (1974) based  
t h e i r  e v a lu a tio n  on the  q u e s tio n s  which p e rso n s ’e x te r n a l  to  the  
p r o j e c t 1 m ight ask .
Tawney a ls o  asks an im p o rtan t q u e s tio n : how can e v a lu a to rs
coming new to  th e  jo b , and u s in g  tech n iq u es  w ider than  j u s t  the 
assessm en t o f  a tta in m e n t o f  b eh av io u ra l o b je c t iv e s ,  know what the
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r i g h t  q u e s tio n s  to  ask  o f  a p r o je c t  should  be? He o f f e r s  some g e n e ra l 
g u id e - l in e s ,  su g g es tin g  c o n s id e ra tio n  o f  f e a s i b i l i t y ,  e f f e c t iv e n e s s ,  
and e d u c a tio n a l value and he in c o rp o ra te s  th e se  in  h is  w ider d e f in i t io n  
o f  e v a lu a tio n  (Tawney, op c i t ) : ’cu rricu lum  e v a lu a tio n  i s  the
c o l le c t io n  and p ro v is io n  o f  ev id en ce , on th e  b a s is  o f  which d e c is io n s  
can be ta k e n  abou t the f e a s i b i l i t y ,  e f fe c t iv e n e s s  and e d u c a tio n a l value 
o f  c u r r ic u la * .
D e f in i t io n s  o f  e v a lu a tio n  such a s  th o se  o f  Cronbach, Stufflebeam  
e t  a l ,  and Tawney, quoted above, a re  c l e a r ly  open-ended a s  to  the 
methodology o f  the  e v a lu a tio n . One u s e f u l  c l a s s i f i c a t i o n  (E ra u t, 1972) 
i s  c a te g o r is e d  in  term s o f  the  main so u rces o f  in fo rm a tio n  used  in  each 
case ; t h i s  i s  a  m eaningful c l a s s i f i c a t i o n  because even though one would 
e x p ec t t h a t  many sou rces would norm ally  be u sed , E rau t c la im s th a t  w ith  
a  few ex ce p tio n s  a  narrow ly  based  e v a lu a tio n  has been adop ted . E rau t* s  
c l a s s i f i c a t i o n ,  to g e th e r  w ith  models o f  each ty p e , i s  a s  fo llo w s :
A. Evidence from S tuden ts
.1 * The T u to r ia l  lb  d e l -  most used  by programmers, and 
p sy c h o lo g ic a l r e s e a rc h e r s .
2* The A g r ic u l tu ra l  -  Botany Model -  we s h a l l  d is c u s s  t h i s  l a t e r .
B . Evidence from Teachers
3 . The A nthology Model -  an u n re l ia b le  method based  la r g e ly  on 
h e a rsa y  ev idence .
4* The Teacher O pinion Mode1 -  u sed  by th e  N u ff ie ld  Science 
P ro je c ts  e v a lu a to rs .
C. Evidence from C lasses
5. The In te r a c t io n  Model -  based on d i r e c t  c lassroom  o b se rv a tio n  
and f i r s t  used  on any s c a le  by th e  S choo ls ' C ouncil H um anities 
p r o je c t  (MacDonald, 1971)•
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6. The E nvironm ental Model -  based  on d i r e c t  ev idence  from v i s i t s
and u sed  e x te n s iv e ly  in  th e  5 - 1 3  Science P r o je c t  (H arlen , 1971)*
D. Evidence from I n s t i t u t i o n s
This k in d  o f  evidence h as r a r e l y  been u sed  by p r o je c t s  them selves 
(MacDonald, 19 7 l) b u t h as always been th e  concern  o f  p o t e n t i a l  
a d o p te rs .
7* The C o st-B e n e fit Model
U n fo rtu n a te ly  i t  i s  d i f f i c u l t  to  a s s e s s  a l l  th e  b e n e f i t s  and 
e x is t in g  accoun ting  p ro ced u res  make assessm en t o f  th e  r e a l  c o s ts  
alm ost a s  d i f f i c u l t  (T ay lo r, 1970).
8 . The F b l i t i c a l  Model
A ssessm ent o f  m otives beh ind  th e  ad o p tio n  o r  r e je c t i o n  o f  an  
in n o v a tio n .
9* The A n th ro p o lo g is t 's  Model 
We s h a l l  d is c u s s  t h i s  l a t e r .
E. Evidence from E x p e rts
The term  'e x p e rt*  i s  meant to  im ply  a  p e rso n  whose judgement i s  
co n sid e red  l i k e l y  to  be o f  v a lu e , e .g .  cu rricu lu m  s p e c i a l i s t ,  
ex p erien ced  te a c h e rs  e tc .
10. D e s i r a b i l i ty  Model
The l i k e l y  outcomes a re  co n sid e red  and t h e i r  d e s i r a b i l i t y  and 
th e  p r i o r i t y  g iven  to  them in v e s t ig a te d .
11. F e a s ib i l i t y  Model
The l ik e l ih o o d  o f  in te n d e d  and un in tended  outcomes i s  looked  
a t  and a l t e r n a t iv e  s t r a t e g i e s  co n sid e red .
A sim ple a l t e r n a t iv e  to  E r a u t 's  e le v e n - fo ld  c l a s s i f i c a t i o n  i s  
su g g ested  by Brewer and H i l l s  (1976). They c o n s id e r  the spectrum  o f
so u rces  o f in fo rm a tio n  u sed  by e v a lu a to rs  to  range from 'fo rm al*  to
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’in fo im a l1; th u s  th e  co rresponding  e v a lu a tio n  methodology ranges from 
the a tte m p t to  o b ta in  ‘o b je c t iv e ,  s c i e n t i f i c  d a ta  th rough  c a r e f u l ly  
s t ru c tu re d  r e s e a r c h 1, to  one in  which th e re  i s  a  p re fe re n c e  f o r  *a 
s u b je c t iv e , hum anistic  in t e r p r e ta t io n  and a r e l a t i v e l y  u n s tru c tu re d  
approach to  d a ta  c o l le c t io n * . These two ends o f the spectrum  o f  
e v a lu a tio n  m ethodology have c h a r a c te r i s t i c s  v e iy  s im i la r  to  th o se  o f  
two in  E r a u t ’s l i s t ,  nam ely, th e  ’A g ricu ltu ra l-B o tan y *  and ’A n th ro p o lo g ica l ‘ 
models and i t  w i l l  be h e lp fu l  to  look a t  th e se  in  some d e t a i l .
4*3 The ’A gricultural--B otany* Paradigm
The * t r a d i t io n a l* methodology o f e v a lu a tio n  in v o lv ed  the s u b je c tio n  
o f  s tu d e n ts  to  an e d u c a tio n a l in n o v a tio n  and th e  c o l l e c t io n  o f  in fo rm a tio n  
about t h e i r  p ro g re s s  f o r  e v a lu a tio n  purposes in  a s im i la r  manner to  t h a t  
employed in  the  f i e l d  o f  a g r i c u l tu r a l  b o tan y . Thus 's tu d e n ts  -  r a th e r  
l ik e  p la n t  c rops -  a re  given p r e - t e s t s  (th e  s e e d lin g s  a re  weighed o r  
m easured) and th e n  s u b m itte d 'to  d i f f e r e n t  ex p e rien ces  ( tre a tm e n t 
c o n d it io n s ) .  Subsequently  a f t e r  a  p e r io d  o f  tim e , t h e i r  a tta in m e n t 
(growth o r  y ie ld )  i s  measured to  in d ic a te  th e  r e l a t i v e  e f f ic ie n c y  o f  
the methods ( f e r t i l i s e r s )  used* ( B a r le t t  and H am ilton, 1972). *■
U n fo rtu n a te ly , even though such tech n iq u es  would ap p ear to  be lo g ic a l  
and o b je c t iv e ,  t h i s  e v a lu a tio n  s t r a te g y  has been c r i t i c i s e d  on s e v e ra l 
grounds ( e .g .  Brewer and H i l l s ,  197&):
( i )  E ducation  i s  a r a th e r  more complex p ro c e ss  than  growing 
s e e d lin g s , w ith  f a r  more re le v a n t  v a r ia b le s  in  any  lo c a l  s i tu a t io n .
Thus g e n e r a l iz a t io n  from lo c a l  s t a t i s t i c a l  measurement has obvious 
dangers; in  o rd e r  to  draw co n c lu s io n s  in  a  human s i tu a t io n ,  one has 
e i t h e r  to  e x e rc is e  s t r i c t  c o n tro l  o f  a l l  th e  v a r ia b le s  (o b v io u s ly  
im p o ss ib le ) , o r  randomise the  e f f e c t s  by u s in g  la rg e  sam ples (and t h i s  
i s  v e ry  expensive in  term s o f  time and money). Since the time and 
money a v a ila b le  a re  u s u a lly  v e ry  l im ite d ,  the g e n e r a l iz a t io n  which i s
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a llo w ab le  te n d s  to  be v e ry  r e s t r i c t e d .  R esearch  th e re fo re  ten d s  to  
be d iv o rced  from r e a l i t y ,  couched and pursued  in  i t s  own framewoik, 
o f te n  s tu d y in g  concerns f a r  from th e  classroom . (M ille r  and P a r l e t t ,  1974)* 
( i i )  The s t r i c t l y  o b je c t iv e  n a tu re  o f th i s  method means th a t  
su b je c tiv e  d a ta  a re  o f te n  ig n o red . However such  d a ta  can o f te n  be more 
re v e a lin g  than  mere s t a t i s t i c a l  r e s u l t s ,  e .g .  th e  im p ressio n s  and 
f e e l in g s  o f  te a c h e r  and s tu d e n ts  ab o u t th e  course  a re  c l e a r ly  im p o rtan t 
when a s se s s in g  i t  -  indeed  th e se  a re  what determ ine th e  m o d if ic a tio n s  
made by  th e  te a c h e r  a s  the  cou rse  p ro g re s se s .
( i i i )  I f  the  o b je c t iv e s  and o th e r  c r i t e r i a  in  term s o f  which, th e  
e v a lu a tio n  i s  to  be done a re  p r e - s p e c if ie d ,  th e re  w i l l  be a  tendency 
to  ig n o re  b e n e f i t s  and u n d e s ira b le  s id e  e f f e c t s  which have n o t been 
a n t ic ip a te d  b u t  which occu r in a d v e r te n t ly .  There w i l l  even be the 
p o s s i b i l i t y  t h a t  th e  s tu d y  p roceeds even though th e  o b je c t iv e s  which 
a re  ach iev ed  tu rn  o u t to  be h a rd ly  w orth  a t t a in in g .
Such c r i t i c i s m s  a re  easy  to  make, b u t  i t  i s  d i f f i c u l t  to  p rovide 
a s a t i s f a c to r y  a l t e r n a t iv e ,  la r g e ly  because any su b je c tiv e  c o n s id e ra tio n s  
ten d  to  weaken th e  lo g ic a l  s t r u c tu r e  o f  the  e v a lu a tio n  and make the 
r e s u l t s  d i f f i c u l t  to  s u b s ta n t ia te .  Indeed i t  may be seen to  be ju s t  a s  
su b je c tiv e  a s  th e  fo rm ativ e  e v a lu a tio n  any good te a c h e r  makes when 
re c e iv in g  feedback  from s tu d e n ts  i n  c o n v e rsa tio n , and when marking 
’homework* and exam inations; s in ce  th e re  i s  a  c o n sid e ra b le  volume o f 
in fo rm a tio n  from th e se  so u rc e s , a  fo rm al e v a lu a tio n  has to  be sy stem a tic  
and w e l l - s t r u c tu r e d  i f  i t  i s  to  be seen to  have le sse n ed  the  e f f e c t  o f  
i t s  s u b je c t iv i t y  and th e reb y  make a s p e c ia l  and s ig n i f ic a n t  c o n tr ib u t io n .
The r e s u l t s  o f  a s tu d y  which em phasises im p re s s io n is t ic  d a ta  r a th e r  
than  measurement may be i n te r e s t in g  and even u s e f u l ,  b u t  th e  e v a lu a tio n  
’custom ers* have to  be convinced th a t  such d a ta  a re  s u f f i c i e n t ly  
com prehensive and co n c lu s iv e  i f  th e y  a re  to  serve  a s  ev idence in  d e c is io n
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making.
I f ,  th e n , a  new e v a lu a tio n  m ethodology i s  to  be accep ted  in  p lace  
o f  c o n v en tio n a l te ch n iq u es  based  on th e  ’ le a r n in g -e f  f e c t iv e n e s s * , 
psychom etric  t r a d i t i o n ,  w ith  i t s  c r i t ic i s m s  o f  narrow ness o f  concern  and 
la c k  o f  u t i l i t y  o f  r e s u l t s  ( P a r l e t t ,  1974), i t  has to  be s o p h is t ic a te d  
enough to  ex p lo re  th e  com plex ity  o f  th e  teach in g  s i t u a t io n  ( in c lu d in g  
th e  human r e la t io n s h ip s  in v o lv e d ) , w ith o u t a  s e r io u s  lo s s  o f o b je c t iv i ty .
In  e sse n ce , i t  has to  be concerned w ith  answ ering n o t o n ly  th e  question .
’how good i s  i t ? ’ b u t a lso  'w hat i s  a c tu a l ly  happening?* (P arso n s , 1 9 7 °), 
and, i f  p o s s ib le ,  ’why?’ (Harden, 1975)*
4*4 The A n th ro p o lo g ica l Paradigm -  I llu m in a tiv e  E v a lu a tio n
One p o s s ib le  s o lu t io n  i s  t h a t  o f ’i l lu m in a tiv e  ev a lu a tio n *  as  
advocated  by  P a r l e t t  and Ham ilton (e .g . 1972, 1974) who propose the 
rep lacem ent o f  th e  a g r ic u l tu ra l-b o ta n y  paradigm  w ith  one b a sed  on 
re s e a rc h  in  s o c ia l  an th ropo logy  and p s y c h ia try , and ’p a r t i c ip a n t  
ob serv atio n *  re se a rc h  in  so c io lo g y . Thus th e  emphasis on la rg e  sam ples, 
c o n tro l  groups^and q u a n t i f ic a t io n  i s  re p la c e d  by one on sm all sample 
s tu d ie s  b u t ta k in g  account o f  th e  w ider c o n te x t in  which the 
e d u c a tio n a l in n o v a tio n s  a re  to  fu n c tio n . D ata i s  to  be g a th e re d  from 
a  number o f  so u rces  by a v a r ie ty  o f  m ethods, th u s  ’i l lu m in a t in g  * the 
s i tu a t io n  so t h a t  i t  can  r e a l l y  be seen ’what i s  happening* a t  th e  
’c h a lk -fa ce  o f  e d u c a tio n ’ (P a rso n s , 1976), w ith  a l l  i t s  co m p lex ity  and 
s u b tle ty ;  a  com prehensive u n d e rs tan d in g  i s  aimed a t  ( i . e .  i t  i s  a  
’h o l i s t ic *  approach (MacDonald, 1971) ) ,  b u t by d e s c r ip t io n  and i n t e r ­
p r e ta t io n  r a th e r  th an  by measurement o r  p re d ic t io n .
The in te n t io n  i s  thus to  g ive  e v a lu a tio n  a ’hum anistic*  r a t h e r  
th an  a  s c i e n t i f i c  base (Brewer and R i l l s ,  1976). Thus one i s  lo o k in g  
f o r  a b e t t e r  un d ers tan d in g  o f  the  fo rc e s  which would shape the f a t e  o f  
th e  cu rricu lu m  in n o v a tio n  were i t  to  be o f f e re d  in  a  sch o o l (H a s tin g s , 1966).
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For exam ple, one should  take  account o f  th e  e f f e c t s  o f  te a c h e r  en thusiasm  
and invo lvem ents, as  opposed to  the requ irem en t th a t  th e se  should  be 
ig n o re d  in  a  t r a d i t i o n a l  e v a lu a tio n ; te a c h e rs  have to  be seen as 
c r e a to r s  o f  cu rricu lu m  change r a th e r  th an  mere s p e c ta to r s  (MacDonald, 
1973; Trown, 1970).
Emphasis i s  a l s o  p la c e d  on f l e x i b i l i t y ;  th e re  i s  no su g g es tio n  
o f  a  c lo s e ly  d e fin e d  sequence o f  o p e ra tio n  to  be fo llo w ed , b u t a  g e n e ra l  
s t r a te g y  w ith  each  in v e s t ig a t io n  t r e a te d  a s  a  sep a ra te  case  w ith  
te ch n iq u es  adopted  to  s u i t  i t s  p a r t i c u l a r  req u irem en ts . Such a  v a r ie ty  
o f  approach i s  indeed  e s s e n t i a l  i f  the  p r a c t ic e s  and p ro c e sse s  of 
te ac h in g  and le a rn in g  a re  to  be an a ly sed , e lu c id a te d  and p o r tra y e d  in  
t h e i r  n a tu r a l  e d u c a tio n a l s e t t in g s  (M ille r  and P arle  t t ,  1974). Likewise 
an e c l e c t i c  m ethodo logy .is  re q u ire d , drawing upon in te rv ie w s , q u e s tio n ­
n a i r e s ,  o b se rv a tio n , e t c . ,  in  v a r io u s  com binations; in  f a c t  the  
whole approach i s  ’h e u r i s t i c a l l y  o rg a n is e d 1, re d e f in in g  the  a re a s  o f 
e n q u iry  and p ro g re s s iv e ly  re fo c u ss in g  a s  th e  s tu d y  p roceeds and d i f f e r e n t  
c r i t i c a l  i s s u e s  to  be s tu d ie d  become uncovered . Vfith th e se  aims in  mind, 
P a r l e t t  (1974) su g g es ts  t h a t  th e re  should  be f iv e  d i f f e r e n t  ph ases  o f  an 
- il lu m in a tiv e  e v a lu a tio n  stu d y .
Stage 1 : S e ttin g  up th e  e v a lu a tio n
A t th e  o u ts e t  th e  e v a lu a tio n  has to  c l a r i f y  what ty p e  o f r e p o r t  i s  
en v isag ed , i n  c o n s u lta t io n  w ith  those  who a re  most d i r e c t l y  concerned  
( e .g .  Read te a c h e rs ,  ISA o f f i c i a l s ) .  D ecis io n s  a re  made abou t th e  s iz e ,  
d u ra tio n  and o v e r a l l  p la n  o f  th e  study ; b u t th e re  i s  no d e ta i le d  p re ­
s p e c i f ic a t io n  o f  v a r ia b le s  to  be in c lu d ed  -  no c lo s in g  o f  re s e a rc h  doors 
b e fo re  d isco v e rin g  what l i e s  behind  them.
Stage 2 : Open-ended e x p lo ra tio n
This phase i s  u s u a l ly  one o f  the lo n g e s t and most s ig n i f i c a n t .  The 
re s e a rc h e r  must f a m i l ia r i s e  h im se lf  th o rough ly  w ith  the  d a y -to -d a y
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r e a l i t y  o f  th e  scheme in  sch o o ls , v i s i t i n g  and o b se rv in g , l i s t e n in g  to  
te a c h e rs  and p u p i l s ,  g e t t in g  to  know each  s c h o o l’s p a r t i c u l a r  circum ­
s ta n c e s  -  in  f a c t ,  g e n e ra l ly  behaving l ik e  a ’s o c ia l  a n th ro p o lo g is t  on 
lo c a t io n * . During t h i s  phase the r e s e a rc h e r  i s  re c e p tiv e  to  a  mass o f  
d i f f e r e n t  in fo rm a tio n ; he l i s t e n s  and becomes ’knowledgeable* about 
th e  t o t a l  scheme: how.-teachers use  i t ,  how i t  f i t s  in to  long term
c u r r i c u la r  p la n s ,  what re so u rc e s  and hidden c o s ts  a re  in v o lv ed , and 
what a c t i v i t i e s  and i n t e l l e c t u a l  ta sk s  p u p i ls  are  asked to  perform .
His e n q u ir ie s  a re  n o t co n fin ed  to  the sch o o ls  them selves; he w i l l  a ls o  
tra c e  the background, r a t io n a le ,  and h i s to r y  o f  the cu rricu lum  or 
in n o v a tio n  -  th u s  he t r i e s  to  b u i ld  as  com prehensive a  p ic tu r e  as  
p o s s ib le .
S tage 3 : Focussed e n q u ir ie s
There i s  no sharp  d iv id in g  l in e  between S tages 2 and 3* During 
Stage 2 , the r e s e a rc h e r  i s  c o n s ta n tly  s i f t i n g  th rough  h is  e x p e r ie n c e s , 
s p o ttin g  s i m i l a r i t i e s  and d if f e r e n c e s  between v iew -p o in ts  ex p re ssed , 
n o tin g  th e  i s s u e s  and problem s most f r e q u e n tly  r a is e d  and observ ing  
re c u r r in g  classroom  e v en ts  and t re n d s . Stage 3 beg ins when th e se  
phenomena, o ccu rren ces  e t c . ,  become to p ic s  f o r  more su s ta in e d  and 
in te n s iv e  e n q u iry , in  a  more d i r e c te d  and sy s te m a tic  way. In te rv ie w s  
become more ’fo cu ssed * , o b se rv a tio n  in  c la s s e s  more s e le c t iv e ;  p e n c i l -  
and -p ap er e n q u iry  may be in tro d u ce d  and q u e s tio n n a ire s  may be u sed  
where a p p ro p ria te  ( e .g .  a s  an independent check o f  in te rv ie w s ) . I f  
co n v en tio n a l t e s t s  o f  achievem ent and a t t i t u d e s  a re  u sed  th e y  occupy 
no p r iv i le g e d  p o s i t io n ;  th ey  a re  sim ply o th e r  sou rces  o f  d a ta .
Stage 4 : I n te r p r e ta t io n
I llu m in a tio n  i s  r e a l l y  c l a r i f i c a t i o n  and in te r p r e ta t io n .  E x ten s iv e  
d e s c r ip t io n  alone i s  n o t enough; the in v e s t ig a to r  must o rd e r  and
o rg a n ise  th e  d e s c r ip t io n ,  and add in te r p r e t iv e  and e x p la n a to ry  comment.
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By Stage 4  the  e v a lu a to r  i s  weighing a l t e r n a t iv e  in t e r p r e ta t io n s  
and i s  a lre a d y  s t ru c tu r in g  h is  r e p o r t .  Thus beginn ing  w ith  an ex ten ­
s iv e  d a ta  b a se , th e  e v a lu a to r  s y s te m a tic a l ly  reduces th e  b re a d th  o f  
h is  e n q u iry  to  g ive  more c o n ce n tra te d  a t t e n t io n  to  th e  emerging is s u e s ;  
t h i s  ’p ro g re s s iv e  fo c u s s in g ’ p e rm its  unique and u n p re d ic te d  phenomena 
to  be g iven  new w e ig h t, p rev en tin g  ‘d a ta  overload* and the  accum ulation  
o f  a  mass o f  unanalysed  m a te r ia l .
Stage 5 : R eporting  th e  Study
The i l lu m in a t iv e  e v a lu a to r  i s  conscious th roughou t h i s  in v e s t i ­
g a tio n  o f  the e v e n tu a l re a d e rs  o f  h is  r e p o r t .  Thus h is  r e p o r t  must 
p ro v id e  th e  in fo rm a tio n  h is  re a d e rs  w i l l  w ish  to  have a t  t h e i r  f in g e r ­
t i p s ;  he w i l l  d is c u s s  the  is s u e s  which concern  them and w i l l  use an 
a p p ro p ria te  fo rm at and s ty le .  However, s e n s i t i v i t y  to  th e  need o f h is  
aud ience must n o t undermine h is  autonomy n o r cause him to  c en so r what 
he has d isco v e red ; he must remember t h a t  th e  r e p o r t  i s  l i k e l y  to  be 
re a d  and used  by w id e ly  d i f f e r e n t  g roups, a d m in is tra to rs ,  te a c h e rs ,  e tc .. 
’S t r a i g h t ’ r e p o r t in g  i s  c e r t a in l y  c a l le d  f o r .  The e v a lu a to r  i s  th u s  
seek ing  to  p rov ide  a  non-recom m endatory in fo rm atio n  s e rv ic e  to  the  
whole community; he a c ts  a s  a ’b roker*  in  exchanges o f  in fo rm a tio n  
betw een groups who want knowledge o f  each  o th e r .  He re c o g n ise s  va lue  
p lu ra lis m  and th e  ’r ig h t ' to  know* o f  th e  d i f f e r e n t  groups in vo lved ;
* i . e .  i t  i s  a  ’dem ocratic* view o f e v a lu a tio n  (MacDonald, 1976).
The g e n e ra l p r in c ip le s  o f  i l lu m in a t iv e  e v a lu a tio n  a s  o u tlin e d  
above a re  c l e a r ly  a p p lic a b le  to  most e v a lu a tio n  s tu d ie s  b u t a re  p ro b a b ly  
most u s e f u l  a s  g u id e lin e s  to  be fo llo w ed  when conducting  la rg e  s c a le  
e v a lu a tio n s  o f  in n o v a tio n s  being t r i e d  o u t in  s e v e ra l  e d u c a tio n a l 
e s ta b lish m e n ts . However, P a rle  t t  and Ham ilton a lso  make u s e f u l  
p r a c t i c a l  su g g es tio n s  as to  the  p ro ced u res  to  be fo llow ed  when 
e v a lu a tin g  a sm all sca le  in n o v a tio n , e .g .  one which m ight be in tro d u c e d
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by a te a c h e r  in  one sch o o l. They su g g es t th a t  one cannot c o n s id e r  
an in n o v a tio n  a p a r t  from the  ’le a rn in g  m il ie u ’ su rrounding  the  
in tro d u c t io n  o f  th a t  in n o v a tio n ; the  le a rn in g  m ilie u  i s  d e fin ed  to  
be ’th e  unique p a t te r n  o f  c ircu m stan ces , p re s s u re s ,  o p in io n s  and work 
s ty le s  which su ffu se  th e  te ac h in g  and le a r n in g ’ ( P a r l e t t  and H am ilton, 
1972). F ive f e a tu r e s  o f  th i s  le a rn in g  m ilie u  a re  suggested :
c o n s t r a in t s  ( le g a l ,  a d m in is tr a t iv e , a r c h i t e c tu r a l ,  f i n a n c i a l ) ,  
p e rv a s iv e  o p e ra tin g  assum ptions ( c u r r i c u la ,  arrangem ents o f  
s u b je c ts ,  te ach in g  m ethods, methods o f  s tu d en t assessm en t, 
s iz e  and d iv e r s i ty  o f  c la s s e s ,  a v a i l a b i l i t y  o f teach in g  
a s s i s t a n t s ,  copying and l i b r a r y  f a c i l i t i e s ,  e t c . ) ,  
in d iv id u a l  teach in g  c h a r a c t e r i s t i c s  (te ach in g  s ty l e ,  e x p e r ien c e , 
p r iv a te  g o a ls ) ,
the  ’h id d e n ’ cu rricu lum  ( i . e .  th e  co n v en tio n s, b e l i e f s ,  m odels 
o f  r e a l i t y  c o n s ta n tly  being  tra n s m itte d  th rough  th e  t o t a l  
teach in g  p ro c e s s ) ,  and 
studen t  per s p e c t iv e s  and p reo ccu p atio n s .
P a r l e t t  and Hamilton i n s i s t  t h a t  one cannot s e p a ra te  the in n o v a tio n  
from tlie le a rn in g  m ilie u  o f  which th e y  become a p a r t .  The in tr o d u c t io n  
o f  an in n o v a tio n  s e ts  o f f  a ch a in  o f  re p e rc u s s io n s  th ro ughou t the  
le a rn in g  m ilie u , b u t th e re  i s  th en  a feedback  which a f f e c t s  the 
in n o v a tio n  i t s e l f ,  changing i t s  form and m oderating i t s  im pact. Thus 
th e y  a s s e r t  t h a t  i t  i s  the exam ination  o f  the le a rn in g  m ilie u  i t s e l f ,  
th e  e f f e c t  on i t  o f th e  in n o v a tio n  concerned , and the feedback  o f  the  
m ilie u  on th e  in n o v a tio n  which should  c o n s t i tu te  th e  e v a lu a tio n  p ro c e ss . 
Indeed th ey  su g g est th a t  t h i s  i s  so d i f f e r e n t  from p re v io u s  co n cep ts  o f  
e v a lu a tio n  th a t  i t  w a rra n ts  a  new name, v iz .  ’’in v e s t ig a t io n ” .
For a  sm all sca le  ’in v e s t ig a t io n ’ th ey  th e re fo re  advocate  th e
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fo llo w in g  p ro ced u re :
a )  Before the  in n o v a tio n  i s  a c tu a l ly  t r i e d ,  some g e n e ra l  q u estio n s  
about i t s  l i k e l y  e f f e c t  on the  le a rn in g  m ilie u  and th e  feedback 
on the  in n o v a tio n , a re  fo rm ulated ;
b ) The in n o v a tio n  i s  th en  t r i e d ,  and i t s  e f f e c t s  a re  observed  by 
the  t e a c h e r / in v e s t ig a to r .  This ’o b serv a tio n *  phase occup ies 
the  c e n t r a l  p la c e  in  the in v e s t ig a t io n ;  the in v e s t ig a t io n  
b u ild s  up as  com plete a p ic tu r e  as p o s s ib le  o f  e v e n ts , t r a n s ­
a c t io n s  and in fo rm a l rem arks, adding in te r p r e ta t iv e  comments 
on b o th  m a n ife s t and l a t e n t  f e a tu re s  o f the s i t u a t io n  as i t  
d evelops.
c ) A number o f  phenomena a re  now s e le c te d  a s  vsorthy o f  more 
s u s ta in e d  and in te n s iv e  e n q u iry . T h is  ’F u r th e r  E nquiry  * 
phase i s  th u s  one in  which the emphasis i s  changed, becoming 
m orefbcussed , d ir e c te d ,  sy stem a tic  and s e le c t iv e .
d) The f i n a l  phase i s  one in  which g e n e ra l p r in c ip le s  co n cern ing  
th e  in te r a c t io n s  between th e  in n o v a tio n  and th e  le a rn in g  
m ilie u  a re  searched  fo r  and fo rm u la ted . During t h i s  ’S earch” 
and E x p la n a tio n ’ (o r  p o s s ib ly  ’E v a lu a tio n ’) p h ase , in d iv id u a l  
f in d in g s  o f  cause and e f f e c t ,  p a t te r n s  o f  b eh av iou r and t h e i r  
e x p la n a tio n s  should  i f  p o s s ib le  be p la c e d  in  a  b ro a d e r, 
g e n e ra liz e d  c o n te x t.
In  c o n c lu s io n , i t  i s  im p o rtan t to  reco g n ise  and guard  a g a in s t  th e  
dangers o f  ex cessiv e  s u b je c t iv i t y  and la c k  o f  r ig o u r  in  u s in g  ’i l lu m in a t iv e  * 
te ch n iq u es . I t  i s  n o t  so much the tech n iq u es  them selves t h a t  a re  in  
q u e s tio n  (e .g . C ostin  e t  a l  (1971) quote h igh  r e l i a b i l i t y  and v a l id i t y  
f o r  r a t in g s  o f  co u rses  by s tu d e n ts )  b u t the  a p p lic a t io n  o f  them and 
in te r p r e ta t io n  o f  th e  r e s u l t s  o b ta in ed . P a r l e t t  (1972) l i s t s  some
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checks on th e  'p e r s o n a l1 i n t e r p r e ta t io n  o f  th e  r e s e a rc h e r ,  e . g . :
n e g a tiv e  ev idence i s  to  be n o ted  dovm;
e s ta b l is h e d  f a c t  and c h e e rfu l sp e c u la tio n  a re  to  be c a r e f u l ly  
s e p a ra te d ;
no ’p ig -h ead ed  r e a c t io n ' a g a in s t  q u a n t i ta t iv e  d a ta  i s  to  be 
a llow ed.
P arsons (1976) would go much f u r th e r ,  advocating  a su rvey  o f  the 
p r a c t ic e s  and c o n c e p tu a liz a tio n s  o f  f i e l d  w orkers in  the s o c ia l  
s c ie n c e s . Becker (1958), f o r  exam ple, has u s e f u l  ad v ice  on ’p a r t i c ip a n t  
o b serv a tio n *  and how to  cope w ith  the v a s t  q u a n t i t i e s  o f  d a ta  i t  
p ro v id e s  in  a  ’s c ie n t i f i c *  manner; in  p a r t i c u l a r  he su g g es ts  ways o f 
checking on the  c r e d i b i l i t y  o f in fo rm an ts . However, Trown (1970) p u ts  
t h i s  m a tte r  in  a  reaso n ab le  p e rs p e c tiv e . While a s s e r t in g  th a t  one 
n e e d n 't  s e t  a s id e  academic s tan d a rd s  o r  n o tio n s  o f c ra ftm an sh ip  in  o n e ’s 
c o n s id e ra tio n  o f  e d u c a tio n a l in n o v a tio n , he u n d e r lin e s  th e  value o f  an 
i l lu m in a tiv e  approach as ' e n lig h te n in g  to  the in n o v a to r  h im se lf  ’ and 
to  th e  whole academic community, by c la r i f y in g  the  p ro c e sse s  o f 
ed u ca tio n  and by h e lp in g  th e  in n o v a to r a n d .o th e r  in t e r e s t e d  p a r t i e s  * 
to  id e n t i f y  those p ro cedu res which seem to have had d e s i r a b le  r e s u l t s .  
Thus he su g g es ts  t h a t  re s e a rc h e rs  should  ’fo rego  th e  dubious p le a su re  
o f aw arding g o ld  s t a r s  and d em erits  to  academic in n o v a to rs , b u t must 
t r y  in s te a d  to  serve  them ’.
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CHAPTER 5
THE DESIGN OF THE INVESTIGATION
The fundam ental aims o f  t h i s  re s e a rc h  were to  d esig n  an independen t 
le a rn in g  system f o r  use  w ith  a  s ix th -fo rm  sc ience  g roup , and to  use  th e  
system  to  in v e s t ig a te  the  advan tages and d isad v an tag es  o f  such a  method 
o f  w orking compared w ith  t r a d i t i o n a l  sc ien ce  te ac h in g  in  th e  s ix th  form . 
5*1 L im ita tio n s  Imposed
As o u tlin e d  in  C hapter 3> s e v e ra l  independent le a r n in g , o r  re s o u rc e -  
based  le a rn in g  system s have been developed by te a c h e rs  o r  g roups o f  
te a c h e rs  p ro v id ed  w ith  co n s id e ra b le  f i n a n c i a l  backing by a Local A u th o r ity , 
one o f  the  S e rv ic e s , o r  a  com m ercial e n te rp r is e *  In  t h i s  in v e s t ig a t io n ,  
i t  was hoped to  determ ine how much co u ld  be done by a te a c h e r  working w ith  
o n ly  the  f in a n c ia l  re so u rc e s  o f  a  ty p ic a l  secondary  sch o o l scien ce  d e p a r t­
ment and w ith  n e i th e r  e x t r a  tim e , such a s  by secondment, n o r  ex tra , 
la b o ra to ry  a s s i s ta n c e ,  p rov ided .
As a r e s u l t  o f  th ese  s e l f  imposed c o n s t r a in t s ,  th e  system  was a  
f a i r l y  sim ple one and was desig n ed  to  co v er o n ly  a  p a r t  o f  th e  Advanced 
Level P hysics  s y lla b u s .
5*2 The S y llab u s  Covered
The system was designed  to  cover S e c tio n s  17 “  23 o f  th e  U n iv e rs i ty  
o f  London Advanced L evel P hysics  S y llab u s (1978) > & copy o f  which w i l l  
be found in  the Appendix.
T his i s  the 'M echanics and P ro p e r t ie s  o f  M atter* p a r t  o f  the  
sy lla b u s ; i t  was chosen because i t  i s  la r g e ly  m athem atica l in  n a tu re ;  
s in ce  the  m athem atical a b i l i t y  o f  the s tu d e n ts  was w id e ly  d i f f e r e n t ,  th e  
pace o f  coverage o f  th e  work by the  s tu d e n ts  would be ex p ec ted  to  v a ry  
w id e ly . Thus the  a b i l i t y  o f  the  system to  cope w ith  a  c o n s id e ra b le  
v a r ia t io n  in  s tu d e n t pace should  have been  more s e v e re ly  t e s t e d  by t h i s
a re a  o f  work than  by an a re a  where the work i s  more q u a l i t a t iv e  in  n a tu r e .
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The s y lla b u s  covered  by th e  system  was d iv id ed  in to  th re e  p a r t s  
f o r  the fo llo w in g  re a so n s ;
(a )  the s u b je c t  m a tte r  su b -d iv id ed  lo g ic a l ly  in to  th re e  a re a s ;
(b ) the  p r e / p o s t - t e s t s  would be unw ieldy  i f  covering  th e  whole a re a  
o f  work;
(c )  g r e a te r  f l e x i b i l i t y  would be a v a ila b le  i f  changes were n e c e ssa ry  
du ring  th e  t r i a l s .
5*3 The System I t s e l f
The re so u rc e s  p ro v id ed  w ere;
(a )  le a rn in g  M a te r ia ls
These were s ta n d a rd  te x t  books supplem ented by s p e c ia l ly  w r i t te n  
in fo rm a tio n  sh e e ts  and work sh e e ts  f o r  experim en ts.
(b ) D ire c tiv e  M a te ria ls
These were ’Guide S h e e ts ' which l i s t e d  a l l  the work to  be covered  
and s ta t e d  the o rd e r  in  which i t  shou ld  be done. There was one guide 
s h e e t f o r  each  o f  th e  th re e  p a r t3  o f  th e  s y lla b u s .
( ° )  A ssessment M a te r ia ls
These were the B re /P o s t-T e s ts  and the  Q uestion  s h e e ts .  The P re -  
T e s t and f b s t - f e 3 t  fo r  a  guide sh e e t were id e n t ic a l ;  th e y  c o n ta in ed  
q u e s tio n s  o f  A -ie v e l s ta n d a rd  on a  p a r t  o f the s y l la b u s , i . e .  th e re  was 
one P re /P o s t-T e s t p e r  guide s h e e t .  I t  would th e re fo re  be ex p ec ted  th a t  
th e  marks earn ed  would be low when s e t  as a  P re -T e s t, and h igh  when s e t  
as  a  P o s t-T e s t, i f  the. in s t r u c t io n  p rov ided  by the  system  was s u c c e s s fu l .  
Thus th ese  t e s t s  were 'c r i te r io n - r e f e r e n c e d * ,  in  th a t  th e y  de term ined  
th e  degree to  which th e  s tu d en t ach ieved  the c r i t e r i o n  o f  'm astery*  o f  
th a t  p a r t  o f  the A -le v e l s y lla b u s . 'N orm -referenced ' t e s t i n g ,  i . e .  w ith  
a  view to  d e te rm in in g -th e  r e l a t iv e  o rd e r o f  exam inees, was n o t p ro v id ed  • 
by the system i t s e l f ;  i t  would be p rov ided  by the S c h o o l's  A nnual 
Exam ination . This would c o n ta in  q u estio n s  which th e  s tu d e n ts  had n o t
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seen  b e fo re  and would be ex pec ted  to  g iv e  a  reaso n ab le  e s tim a te  o f  
l i k e l y  perform ance in  the A -le v e l exam ination  i t s e l f .
The Q uestion  sh e e ts  c o n ta in ed  s im p le r q u e s tio n s  d esigned  to  
c l a r i f y  concep ts  and p rov ide  p ra c t ic e  in  t h e i r  a p p l ic a t io n .  The system  
p ro v id ed  f o r  a d is c u s s io n  p e r io d  a f t e r  th e  s tu d e n ts  had worked th rough  
a  Q uestion  sh e e t so th a t  the  im p o rtan t p o in ts  cou ld  be em phasised.
Samples o f  a l l  th e se  m a te r ia ls  w i l l  be found in  the  Appendix; 
however th e  system  may be i l l u s t r a t e d  diagram m atic a l l y  by  th e  'flow  
c h a rt*  shown o v e r le a f .
N o te :
( i )  A lthough i t  i s  a  common fe a tu re  in  s e lf - te a c h in g  system s, no
*p re-know ledge te s t*  was p rov ided . The main reaso n  was th e  p a r t i c u l a r  
n a tu re  o f  the  s u b je c t  m a tte r  in v o lv ed  h e re ; A -le v e l q u e s tio n s  in  
M echanics a re  f r e q u e n t ly  o n ly  m a rg in a lly  more d i f f i c u l t  than  those 
appearing  i n  an 0 - le v e l  p ap er. The concep ts  ought, o f  c o u rse , to  be 
u n d e rs to o d  more fun d am en ta lly , and the c a lc u la t io n s  in v o lv ed  a re  l i k e l y  
to  be more d i f f i c u l t  arxthme t i c  a l ly ;  I  th e re fo re  f e l t  th a t  i t  was 
b e t t e r  to  ' s t a r t  again* and re -d ev e lo p  a l l  o f  th e  co n cep ts  in  t h i s  
p a r t i c u l a r  f i e l d  w ith  a  more m ature U3e o f language and m athem atica l 
i l l u s t r a t i o n .  F u r th e r ,  the  te x t  books tend  to  use t h i s  approach in  
t h e i r  tre a tm e n t o f  M echanics.
( i i )  The system was fundam entally  an ' independent l e a r n in g ' one 
v i s - a - v i s  an ' in d iv id u a liz e d  learn in g *  one (a s  d e fin ed  in  C hapter l ) .
The emphasis was c l e a r ly  on th e  s tu d e n t le a rn in g  by h im se lf from 
re so u rce s  p ro v id ed  by the  te a c h e r  r a th e r  th an  th e  p ro v is io n  o f  in s t r u c t io n  
w hich cou ld  be v a r ie d  to  s u i t  the  s tu d e n t’s in d iv id u a l  a b i l i t y ,  s t y l e ,  
e t c .  One im p o rtan t in d iv id u a l d if fe re n c e  betw een s tu d e n ts  co u ld , i f  so 
d e s ir e d , be tak en  in to  accoun t, v i z . ,  v a r ia t io n  o f le a rn in g  p ace .
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However, a s  n o ted  in  C hapter 2 , rev iew s o f  the re s e a rc h  in to  the 
b e n e f i ts  o f  s e lf -p a c in g  have been in c o n c lu s iv e ; in  any c a se , A -le v e l 
s tu d e n ts  cannot be a llow ed  to  take a s  long a s  th e y  w ish o v e r a p a r t  o f  
the  sy llab u s*  P hysics  te a c h e rs  r a r e ly  f in d  th a t  th e y  have s u f f i c i e n t  
time to  com plete t h e i r  course  w ith  the  expansion  o f  A -le v e l sy lla b u se s  
o f  r e c e n t  y e a r s .
W ith th e se  p o in ts  in  mind, i t  was decided  o n ly  to  take  p a r t i a l  
advantage o f  th e  f u l l  in d iv id u a l iz a t io n  w ith  r e s p e c t  to  le a rn in g  pace 
th a t  the  system  co u ld  have allow ed  (see  S ec tio n  3.6  below ).
3*4 The T a rg e t P o p u la tio n
The s tu d e n ts  f o r  whom th e  system  was d esigned  Wei's th o se  p re p a rin g  
f o r  th e  U n iv e rs ity  o f  London Advanced Level Exam inations in  P h y sics . 
This i s  an example o f  a  t r a d i t i o n a l 1 p h y s ic s  ex am ination , a  term  used  
to. d is t in g u is h  i t  from the r a d ic a l ly  d i f f e r e n t  ’N u ffie ld *  course and 
exam ination , which i s  pu rsued  in  many sch o o ls  in  p a r a l l e l  w ith  th e  
t r a d i t i o n a l  co u rse .
In  most t r a d i t io n a l .  A -lev e l p h y s ic s  c o u rse s , the  ’M echanics and 
P ro p e r t ie s  o f  M atter* p a r t  o f  the  sy lla b u s  would be covered  d u ring  the  
f i r s t  o f  th e  two y e a r s , i . e .  the s tu d e n ts  in v o lv e d  would be in  the 
’Lower* S ix th . This shou ld  have the  advantage th a t  the  s tu d e n ts  
would le a r n  to  re a d  a t e x t  book ’in d e p e n d e n tly ’ e a r ly  in  t h e i r  s ix th -  
form c a r e e r  and l a t e r  p a r t s  o f  t h e i r  course shou ld  b e n e f i t  a cc o rd in g ly . 
3 .5  in tro d u c tio n  by  the Te ac he r/Man age r
There were s e v e ra l  th in g s  which had to  be s a id  to  th e  s tu d e n ts  by 
th e  te a c h e r  b e fo re  the course  was s ta r te d .  Not o n ly  should  the  system  
i t s e l f ,  a s  o u t l in e d  above, be ex p la in ed  in  d e t a i l  b u t an o u t l in e  o f  the 
advantages o f  covering  p a r t  o f t h e i r  A -le v e l course  by an in d ep en d en t- 
le a rn in g  method should  help  s tu d e n ts  a t  l e a s t  to  s t a r t  the course w ith  
s u f f i c i e n t  m o tiv a tio n  to  overcome t h e i r  i n i t i a l  ap p rehension . I t  was
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p a r t i c u l a r l y  im p o rtan t th a t  the s tu d e n ts  knew the p a r t s  o f  th e  cou rse  
f o r  which th e y  were f r e e  to  work w ith  o th e r  s tu d e n ts ,  a lso  those  q u e s tio n s  
which they  could  do a s  ’homework' ( i . e .  u s in g  n o te s  and te x t  books) and 
those  which th e y  shou ld  do w ith o u t he lp  from o th e r  s tu d e n ts  and a l s o ,  i f  
p o s s ib le ,  w ith o u t th e  use o f  t e x t  books, e .g . the  p r e /p o s t - t e s t s .
( in d eed , some te a c h e rs  might p r e f e r  to  s e t  the  p r e /p o s t - t e s t s  as  exam i­
n a t io n s .  However, t h i s  p u ts  too  h ig h  a  premium on memory r a th e r  th an  
u n d e rs tan d in g  and d e n ie s  the purpose o f  those t e s t s  in  a s s e s s in g  th e  
system  r a th e r  th a n  the  s tu d e n ts ,  a s  ex p la in ed  above).
In  a d d it io n , s in ce  the  le a rn in g  system was b e in g  u sed  n o t o n ly  a s  
p a r t  o f  an A -le v e l course  b u t a lso  to  p ro v id e  in fo rm a tio n  f o r  re s e a rc h  
p u rp o ses , t h i s  had to  be made c le a r  to  the' s tu d e n ts  and t h e i r  co­
o p e ra tio n  was to  be asked f o r .  There would th u s  be a  danger t h a t  the 
knowledge th a t  th e y  were the  su b je c ts  o f  r e s e a rc h  would a f f e c t  the  
behav iour o f  the  s tu d e n ts  ( th e  ’Hawthorne* e f f e c t ) .  However, s in ce  the  
use o f  ’illu m in a tiv e *  in v e s t ig a t io n  tech n iq u es  made i t  im p o ssib le  to  
co n cea l t h i s  from them, i t  was b e t t e r  to  re v e a l i t  a t  the  o u ts e t ;  a ls o  
th e  f a c t  t h a t  th e  s tu d e n ts  in v o lv ed  would be p e rs o n a lly  known to  the  
in v e s t ig a to r  meant th a t  he would be l i k e ly  to  n o tic e  any u n u su a l 
’Hawthorne* e f f e c t s  and would be ab le  to  make allow ances f o r  them.
3* 6 Speed o f  Working
Having d ecided , a s  m entioned above, to  impose some r e s t r a i n t  on 
s e lf -p a c in g  when using  the  system , s tu d e n ts  were to  be t o l d . t h a t  th e y  
would be ab le  to  s tu d y  the  t e x t s ,  in fo rm atio n  s h e e ts ,  e t c . ,  a t  w hatever 
speed th e y  w ished , b u t th a t  i t  would be in s i s t e d  t h a t  th e y  ’c a tc h  u p ’ 
t h e i r  f a s t e r  c o lle ag u e s  a t  c e r t a in  p o in ts ,  by doing e x t r a  work in  
p r iv a te - s tu d y  p e r io d s  o r  a t  home. The techn ique I  decid ed  to  adopt 
was to  i n s i s t  t h a t  the  answers to  th e  v a rio u s  ’Q uestion  S h e e ts ’ shou ld
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be handed in  by the  whole group a t  th e  same tim e s , th e  d a te s  to  be 
de term ined  by o b se rv a tio n  o f  th e  f a s t e s t  speed o f  working o f  th e  group. 
This had the  a d d i t io n a l  advantage o f p ro v id in g  a number o f  p e r io d s , v i z . ,  
the  ’D iscussion* p e r io d  fo llow ing  each Q uestion Sheet m arking, when th e  
group cou ld  en jo y  th e  b e n e f i ts  ( s o c ia l  and p sy c h o lo g ic a l a s  w e ll a s  
academ ic) o f  d is c u ss in g  t h e i r  d i f f i c u l t i e s  w ith  th e  o th e rs  in  the g roup . 
3-7 Working in  G-roups
As d isc u sse d  in  C hapter 2 , s tu d e n ts  o f te n  work b e t t e r  in  p a i r s  o r  
in  l a r g e r  g roups. I  th e re fo re  decided  th a t  I  would a llow  t h i s  to  
happen e x ce p t during th e  P re /P o s t-T e s ts  (d u rin g  which an in d iv id u a l  ’s 
p ro g re s s  i s ,  o f  c o u rse , be ing  m easured); in d eed , some o f the  p r a c t i c a l  
experim en ts needed a t  l e a s t  two to  work to g e th e r  and t h i s  would n o t 
d e t r a c t  too much from the  e s s e n t i a l l y  independent n a tu re  o f  the work.
3* 8 Marking
Answers to  the  Q uestion  Sheet q u e s tio n s , th e  P re -T e s t, and the 
P o s t-T e s t would a l l  be marked to  g ive  an in d ic a t io n  o f  p ro g re s s  b u t 
s in ce  th e se  were c r i te r io n - r e f e r e n c e d ,  th e se  marks should n o t c o n tr ib u te  
to  any E nd-of-Y ear mark u sed  f o r  A -le v e l grade f o r e c a s ts ,  e tc .  These 
fo r e c a s ts  would be based  on the End-of-Y ear exam ination .
3*9 P ro v is io n  o f  A pparatus
The a p p a ra tu s  needed f o r  any work sh ee t had to  be a v a ila b le  
whenever a  s tu d e n t (o r  p a i r  o f  s tu d e n ts )  reached  th a t  p o in t .  Since a  
c e r t a in  amount o f  s e lf -p a c in g  was l i k e l y  (see ab o v e), i t  was p ro b ab le  
t h a t  th e  a p p a ra tu s  would n o t be re q u e s te d  by la rg e  numbers o f  s tu d e n ts  
a l l  a t  once. Indeed  t h i s  i s  one advantage o f  a system o f  t h i s  k in d ; 
in  t r a d i t i o n a l  methods o f  te a c h in g , the whole group would l ik e  the 
a p p a ra tu s  f o r  an experim ent a t  the  same time and t h i s  i s  u s u a l ly  n o t 
p o s s ib le .  A common v/ay round t h i s  i s  to  o rg an ise  a ro ta  o f  ex p erim en ts ,
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b u t t h i s  means t h a t  many s tu d e n ts  are doing an experim ent be fo re  th e y  
have covered  the  n ecessa ry  th e o ry .
I t  was to  be n o ted  th a t  i f  a s h o r t  d e lay  was n ecessa ry  u n t i l  a 
p ie c e  o f  a p p a ra tu s  became a v a i la b le ,  th e  n ex t p iece  o f  work l i s t e d  in  
th e  Guide Sheet c o u ld  be s t a r t e d  meanv/hile.
5*10 P re lim in a ry  L ines o f In v e s t ig a t io n
As d iscu ssed  in  C hapter 4> i t  i s  im p o rtan t in  an i l lu m in a tiv e  
in v e s t ig a t io n  th a t  th e  outcomes should n o t be p re -e m p tiv e ly  r e s t r i c t e d  
by e x c e s s iv e ly  d e ta i l e d  o b je c t iv e s  a t  th e  o u ts e t .  However some g e n e ra l 
q u e s tio n s  were c l e a r ly  in  mind when t h i s  in v e s t ig a t io n  was fo rm u la ted  
and th ese  formed the  b a s is  o f  the  ’P re lim in a ry  In v e s tig a tio n *  o r 
’F i r s t  T r ia l* . These q u e s tio n s  were:
i )  Can p a r t  o f  an A -le v e l F hysics  course  be ad eq u a te ly  covered  by 
an independen t le a rn in g  system?
i i )  How does th e  le a rn in g  e f f ic ie n c y  ( e .g .  p ace , dep th  o f  under­
s tan d in g  e t c . , )  compare w ith  t h a t  f o r  a  t r a d i t i o n a l l y  ta u g h t course? 
i i i )  Do the  s tu d e n ts  en jo y  independen t le a rn in g  as  much a s ,  more th a n , 
l e s s  th a n , t r a d i t i o n a l  teach in g ?
iv )  Do any o f  th e  expected  ’sp in -o ff*  advan tages o f  independen t 
le a rn in g  ( s e lf -p a c in g , improved a .b i l i ty  to  o rg an ise  o n e’s  s tu d y  tim e , 
e t c . , )  i n ih c t  m a te r ia l is e ?
v ) Are b e t t e r  p e rso n a l r e l a t io n s  w ith  the  te a c h e r  ach ieved? 
v i )  Do the  te a c h e r  and s tu d e n ts  f in d  t h e i r  changes o f r o le  d i f f i c u l t  
to  accep t?
v i i )  I s  th e  ’team s p i r i t*  r e s u l t in g  from a group working to g e th e r ,  
and by which members o f  a group le a rn  from each o th e r , reduced  
s ig n i f i c a n t ly  by independent le a rn in g ?
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CHAPTER 6  
THE F IR ST  TRIAL
T his  was in  th e  n a tu re  o f  a  ’f e a s i b i l i t y  study* o r  ’p re lim in a ry  
in v e s t ig a tio n *  and. co rresp o n d s i n  g e n e ra l  term s to  P a rle  t t  and H am ilton’s 
’O b serva tion  Phase* (d e sc r ib e d  in  S e c tio n .4*4)* I t  took  p la c e  a t  
Farnborough S ix th  Form C ollege in  th e  Summer Term, 1976.
6 .1  The S tu den ts
The s tu d e n ts  in v o lv ed  were those  o f  my Lower S ix th  A -le v e l P hysios 
group; th e y  were th e re fo re  com pleting  the  f i r s t  y e a r  o f  a  two y e a r  
co u rse  p re p a rin g  them f o r  th e  U n iv e rs ity  o f  London Advanced Level 
E xam ination in  P h y sics  in  June 1977*
In  th i s  p a r t i c u l a r  y e a r ,  th e re  were 43 ’t r a d i t i o n a l ’ P hysics s tu d e n ts  
and 25 'N u ffie ld *  P hysics s tu d e n ts  in  the  Lower S ix th . These s tu d e n ts  
were a ls o  s tu d y in g  f o r  a t  l e a s t  one o th e r  A -le v e l exam ination , s e le c te d  
from M athem atics, B io logy, C hem istry and Geography; the  o n ly  e x cep tio n  
to  t h i s  was s tu d e n t *L* whose on ly  A -le v e l s u b je c t was P h y s ic s . Since 
th e  p o r t io n  o f  th e  A -le v e l s y lla b u s  in v o lv ed  in  t h i s  t r i a l  was th e
’M echanics and P ro p e r t ie s  o f  M atter *, th e re  was some o v e rla p  b e tw een -
th e  A - le v e l ’P h y s ic s ’ and  ’Mathematics* s y lla b u se s  i n  t h i s  a re a  o f  work. 
Thus ib was p a r t i c u l a r l y  r e le v a n t  to  th e  a n a ly s is  o f  th e  r e s u l t s  o f  t h i s  
t r i a l  i f  th e  s tu d e n ts  were s tu dy ing  A - le v e l  M athem atics; t h i s  in fo rm a tio n  
i s  th e re fo re  p ro v id ed  w ith  th e  F i r s t  T r i a l  B ata  (S ec tio n  6 .3 2 ) and some 
d is c u s s io n  o f  i t s  e f f e c t s  i s  in c lu d e d  in  th e  F i r s t  T r i a l  a n a ly s is .
A lso  in c lu d e d  w ith  the  F i r s t  T r ia l  D ata a re  th e  marks and p o s i t io n s
f o r  th e  t r i a l  s tu d e n ts  in  th e  C o lle g e ’s ’End o f  Year E xam ination ’ in
’t r a d i t io n a l*  P h y sic s . This exam ination  o ccu rred  d u rin g  th e  p e r io d  o f  
th e  t r i a l ;  in  f a c t  the  t r i a l  had to  be suspended f o r  th e  te n  day3 o f  
the  ’Exam ination P e r io d ’ , and t h i s  was one cause o f  c u r ta i lm e n t o f  th e
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F i r s t  T r ia l  (see below ). The d i s t r ib u t io n  o f  the  exam ination  p o s i t io n s  
o f  the  t r i a l  s tu d e n ts  as members o f  the  group o f  Lower S ix th  t r a d i t i o n a l  
P h y s ic s 1 s tu d e n ts  (43 in  number) i s  shown a s  fo llo w s ;
Number 4  
o f  T r ia l  
Group
S tu d en ts  3
1 - 6  7 - 1 2  13 -  18 19 -  24 25 -  30 31 -  36 37 -  43
E nd-of-Y ear Exam ination P o s it io n s
Thus, even though i t  was n o t p o s s ib le  d e l ib e r a te ly  to  s e le c t  the 
t r i a l  group w ith  a view to  a  sp read  o f a b i l i t y ,  ( th e  Lower S ix th  g ro u p in g s  
b e in g  la r g e ly  a m a tte r  o f  t im e - ta b lin g  conven ience), i t  can be seen th a t  
th e  group was re p re s e n ta t iv e  o f  th e  t r a d i t i o n a l  A -le v e l P h y s ic s 1 s tu d e n ts  
a t  the C o llege, in  t h a t  they were f a i r l y  even ly  d i s t r ib u te d  among th e  
exam ination  p o s i t io n s  f o r  a l l  th e  Lower S ix th  t r a d i t i o n a l  P h y s ic is t s .
6 .2  The F i r s t  T r i a l  Tim etable
I t  was decided  to  devote the second h a l f  o f  the  Summer Term o f  1976 
to  the F i r s t  T r ia l ;  t h i s  was e x p la in ed  to  the  s tu d e n ts  in v o lv ed  in  th e  
f i r s t  le sso n  a f t e r  the  h a lf - te rm  b reak . T his f i r s t  le s so n  was a lso  used  
to  d is c u s s ;
i )  reasons f o r  using  the  system ;
i i )  v a rio u s  a d m in is tra tiv e  d e t a i l s  ( f i l i n g  o f  n o te s , p ro v is io n  o f  
a p p a ra tu s , e t c . ) ;
i i i )  the l im i t s  to  the s e lf -p a c in g  a llo w ab le , i . e .  the  f a c t  t h a t  th e  
group would be expected  to  hand in  the answ ers to  each  Q uestion  
Sheet a t  th e  same time (see S ec tio n  5 .6 ) .
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They were a lso  to ld  th a t  I  would be u sing  the r e s u l t s  o f  the  
experim en t as  p a r t  o f a  re s e a rc h  p r o je c t  and t h e i r  c o -o p e ra tio n  in  
p ro v id in g  d a ta  f o r  th e  re s e a rc h  (e .g .  how long th e y  took  over v a rio u s  
s e c t io n s )  was re q u e s te d .
The w eekly t im e - ta b le  was a s  fo llo w s :
M Tu W Th F __
PHYSICS
PHYSICS
PHYSICS
7/7/7//////// / / / / / / / / / / / A V Y // / / / / / / / /A y / / / / / / / / / / / / V / / / / / / / / / /
PHYSICS
PHYSICS
7/Y/Y/Y/VfA/ / / / / / / / / / / / } / / /  LUNCH / / / 77777777777/
PHYSICS
PHYSICS
PHYSICS
The whole o f  the time a l lo c a te d  to  P hy sics  during  the  week was „ 
devoted  to  th e  system  f o r  t h a t  h a lf - te rm . However, as e x p la in e d  below , 
th e re  were in  th e  e v en t two m ajor d is ru p tio n s  in  the  running  o f  th e  system .
6 .3  O b serva tions on th e  F i r s t  T r ia l  
6*31 Rate o f P ro g re ss
(a )  In d iv id u a l (o r  p a i r )  Pacing
As ex p la in ed  above, s e lf -p a c in g  was on ly  p o s s ib le  between the  
Q uestion  Sheet s e s s io n s , i . e .  o v er a p e r io d  o f  te n  days o r so . However,
(a s  a lso  ex p la in ed  above), i t  v/as expected  th a t  over a  p e r io d  such a s  
t h i s ,  a  c o n sid e rab le  v a r ia t io n  in  r a te  o f  p ro g re ss  would be e v id e n t . In  
the e v e n t, th id  d id  n o t m a te r ia l iz e ;  ov er each  te n  day p e r io d , v e ry
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l i t t l e  c a tch in g -u p  seemed to  be n e c e ssa ry . The e x p la n a tio n  f o r  t h i s  
seemed to  b e :
( i )  the  more a b le  s tu d e n ts  were c o n te n t to  work s t e a d i ly  making 
su re  t h a t  th e y  w e ll u n d ers to o d  the  su b je c t  m a tte r  even where t h i s  was 
a lre a d y  f a i r l y  f a m i l ia r  to  them. Thus th e se  s tu d e n ts  d id  n o t fo rg e  
ahead a s  ex p ec ted .
( i i )  The most a b le  s tu d en ts  in  t h i s  group a ls o  tended  to  be the  
l a z i e s t f  th u s  th e y  were c o n te n t to  keep ju s t  a  l i t t l e  ahead o f  t h e i r  
l e s s  ab le  b u t harder-w ork ing  c o lle ag u e s  who were p re p a red  to  do e x tra  
work a f t e r  each  le sso n  in  o rd e r  t h a t  th e y  d id  n o t f a l l  beh ind .
( i i i )  S tu den ts  who m issed  le s so n s  took  advantage o f  the  independent 
n a tu re  o f  the  system to  c a tc h  up q u ic k ly  w ith  e x t r a  p r iv a te  s tudy .
(b ) The G-roup as a Whole
The group p ro g ressed  a t  a  much slow er r a te  th an  I  had expec ted .
The main rea so n s  seemed to  b e :
( i )  th e  tim ing  o f  the  t r e f e r e n c e - p o in ts *, i . e .  the g roup- 
answ ering o f  the  Q uestion  S h ee ts , was determ ined  by th e  speed o f  working 
o f  th e  f a s t e s t  s tu d e n ts .  As p o in te d  o u t in  p a r t  (a )  o f  t h i s  s e c t io n ,■ 
th e se  s tu d e n ts  d id  n o t work a t  a s  h ig h  a  speed as th e y  p ro b ab ly  cou ld  
have done, c o n s is te n t  w ith  u n d e rs tan d in g  the work w e ll. Thus th e  group 
speed was c o rre sp o n d in g ly  low.
( i i )  The t r i a l  p e r io d  happened to  co in c id e  w ith  a  p e r io d  o f  
ex trem ely  h o t w eath er, (indeed  t h i s  was a fe a tu re  o f  the  whole summer). 
The s tu d e n ts  th e re fo re  tended to  la c k  c o n c e n tra tio n  and worked slow ly . 
T his was e s p e c ia l ly  so during  the  a fte rn o o n  s e s s io n s , th e  weekly a l l o ­
c a t io n  o f  p e r io d s  f o r  Physics in  the Lower S ix th  being  one morning 
d oub le , one morning t r e b l e ,  and one a fte rn o o n  t r e b le  (see S ec tio n  6 .2 ) .
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In  a  t r a d i t io n a l ly - t a u g h t  course one can  p a r t i a l l y  overcome the problem 
o f  h o t a fte rn o o n  se ss io n s  by a rran g in g  th a t  th e y  should be u sed  f o r  
p r a c t i c a l  work, the experim en ts be ing  a l lo c a te d  on a r o ta  b a s is  over a 
p e r io d  o f  s e v e ra l  weeks i f ,  as  i s  l i k e ly ,  th e re  i s  n o t enough ap p ara tu s  
f o r  the  s tu d e n ts  to  do a p a r t i c u l a r  experim ent a l l  a t  the  same tim e.
Then th e  p h y s ic a l  a c t i v i t y  in v o lv ed  in  doing an experim ent ten d s  to  keep 
s tu d e n ts  m e n ta lly  awake. However t h i s  being  th e  f i r s t  t r i a l  o f  a  
le a rn in g  system  which would id e a l ly  in vo lve  th e  experim en ts being  p e r ­
form ed a t  p re c ise ly -d e te rm in e d  p o in ts  in  the sequence o f  work, i t  was 
th o u g h t to  be u n d e s ira b le  th a t  a la r g e - s c a le  rem oval o f  th e  experim ents 
from the sequence and t r a n s l a t i o n  o f  them in to  a  sep a ra te  r o ta  shou ld  
o ccu r. In  f a c t  t h i s  would te n d  to  d is ru p t  the  whole system s in ce  th e  
‘Q uestion  Sheet* q u e s tio n s  f r e q u e n tly  r e f e r  to  experim ents which i t  i s  
assumed have been done p re v io u s ly ; th e re  i s  c le a r ly  a  la c k  o f f l e x i ­
b i l i t y  here w hich must be reco rd ed  as a  p ro b ab le  d isadvan tage  o f  the 
system .
( i i i )  J u s t  a f t e r  th e  m iddle o f  the t r i a l  p e r io d , th e re  was a  f o r t ­
n ig h t  o f  movement o f  la b o ra to ry  a p p a ra tu s  and fu r n i tu r e  in to  new 
accommodation. T his caused c o n s id e ra b le  d is ru p tio n  o f  le s s o n s .
( iv )  The C o lle g e 's  E nd-of-Y ear E xam inations which o ccu rred  j u s t  
b e fo re  th e  m iddle o f  th e  t r i a l  p e r io d , were t h i s  y e a r  a rran g ed  to  tak e  
p la c e  over a  lo n g e r p e r io d  than  h i th e r to .  Since the  s tu d e n ts  were
allovfed to  be ab sen t from College fo r  th e  whole o f  th e  exam ination  p e r io d ,
t h i s  r e s u l te d  in  a sh o rten in g  by s e v e ra l  le s s o n s  o f  th e  tim e a l lo c a te d  
to  th e  t r i a l .
The e n d - r e s u l t  o f  a l l  th ese  f a c to r s  was th a t  app rox im ate ly  two 
th i r d s  o f  th e  system was covered  in  th e  time a v a ila b le ,  v i z . ,  up to  
about s tag e  13 o f  th e  second Guide Sheet; th e  tim e could  n o t be
ex tended  because I  was le av in g  th e  C ollege a t  the  end o f th e  te rm . T h is
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m eant t h a t  a  com plete B re- and P o s t-T e s t a n a ly s is  could  on ly  be done 
f o r  th e  f i r s t  Guide Sheet.
.6.32 The S tuden ts  * Course Marks
The marks fo r  P re -  and P o s t-T e s t I  f o r  each s tu d e n t a re  l i s t e d  
below . A lso  p ro v id ed  i s  th e  r e s u l t  o f  the E nd-of-Y ear C ollege Exami­
n a tio n  in  P hy sics  f o r  each s tu d e n t (percen tage  and p o s i t io n ) ;  th e  
perform ance o f  the  t r i a l  group s tu d e n ts  v i s - a - v i s  th e  o th e r  Lower S ix th  
s tu d e n ts  doing th e  same exam ination  course  can th u s  be determ ined .
F i r s t  T r ia l  Data
S tuden t Sex
F i r s t Guide Sheet Marks End- of-Y ear A-L
Maths
?P re -T est(x)
P o s t-T e s t
o o
Raw Gain 
(Y-X) % P o s itio n
A M 62 81 19 46 26 Yes
B M 31 68 37 48 23 Yes
C M 37 79 42 31 16 Yes
L M 20 49 29 33 33 Yes
E M 24 80 56 37 6 No
F M 13 49 36 36 33 No
G- F 21 83 62 47 23 No
H M 32 63 11 29 39 Yes
K M 23 70 47 48 24 Yes
Xf M 2 23 21 22 43 No
M F 2 44 42 41 30 No
N M 22 74 32 31 16 Yes
P M 12 64 32 60 2 Yes
Q. F 21 48 27 37 7 No
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(a )  G-roup Performance
Mean Group P re -T e s t Score (x) = 24^
Mean G-roup P o s t-T e s t Score (Y) = 62$
Mean G-roup Raw Gain (Y -  X) = 38$
How to  use such f ig u r e s  to  o b ta in  the  most m eaningful ’in d ex  o f  
le a rn in g *  has been a m a tte r  o f  some d is c u s s io n  (Roebuck, 1973)•
McGuigan and Pfeters (19&5) su g g es t: ’g a in  a s  a  p ro p o r tio n  o f  p o s s ib le
g a in ’ and 0*50 a s  th e  lo w est group va lue  fo r  an a cc e p tab le  programme o f  
in s t r u c t io n .  For t h i s  t r i a l :
th e  Group McGuigan Gain R a tio  .= Y -  X (where T = Maximum Score = 100)
T -  X
= 62 -  24 = 0 .50  
100  -  24
Thus th e  system  appears  b a re ly  to  succeed by th e  McGuigan c r i t e r i o n .  
However the  McGuigan c r i t e r i o n  i s  r e a l l y  o n ly  a p p lic a b le  to  th e  type o f  
programmed m a te r ia ls  where th e  P o s t-T e s t should  y ie ld  h ig h  m arks, i . e .  
th e  s tu d e n ts  should  show a  h ig h  degree o f  m astery  o f  the q u e s tio n s  s e t  
in  th e  P o s t-T e s t. The F b s t-T e s t u sed  here c o n ta in s  r e p re s e n ta t iv e  
A - le v e l  q u e s tio n s  and as  such a re  l i k e l y  to  prove d i f f i c u l t  f o r  the  l e s s  
ab le  c a n d id a te s  however w e ll th ey  have been ta u g h t, o r however good th e  
system  used  by which th ey  have ta u g h t them selves; th u s  i t  would seem to  
be im p o ssib le  f o r  th e  w eaker c an d id a te s  to  ach ieve  m astery  ( e .g .  90$ ' 
su ccess ) o v er P o s t-T e s t q u e s tio n s  when th ese  a re  A - le v e l type q u e s tio n s  
designed  to  d is c r im in a te  between ab le  and l e s s  ab le  c a n d id a te s  (and 
whose ’f a c i l i t y *  i s  th e re fo re  id e a l ly  about 0 .5)*  F u r th e r ,  the  McGuigan 
Gain R a tio  i s  l i k e l y  to  be low when the  Pre-Knowledge ( i . e .  P re -T e s t)  
Score i s  h igh ; o n ly  i f  the a c tu a l  g a in  were g r e a te r  in  p ro p o r tio n  would 
the  McGuigan Gain R atio  be h igh . I  th e re fo re  c o n s id e red  th e  McGuigan
Gain R atio  ach ieved  here  to  be a c c e p ta b le ; i t  was c e r t a in l y  h igh  enough
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f o r  t h i s  f e a s i b i l i t y  t r i a l  to  be co n sid e red  s u c c e ss fu l in  term s o f 
group perform ance.
(b ) In d iv id u a l Performance
There was c o n s id e ra b le  v a r ie ty  in  the r e s u l t s  ach iev ed , w ith  ’raw 
gains*  rang ing  from 11$ to  62$. For exam ple: .
S tuden t A knew Q uite a  l o t  about th i s  work a lre a d y  (P re -T e s t:  62) b u t
ga in ed  a dep th  o f  u n d ers tan d in g  to  a  P o s t-T e s t sco re  o f  81.
S tuden t G- remembered v ery  l i t t l e  , o f  th e  work a t  the  beg inn ing  (P re -
T e s t: 21) b u t perform ed ex trem ely  w e ll a t  th e  end (P o s t-T e s t:  83)•
S tuden t L remembered alm ost no th in g  a t  the  beg inn ing  (P re -T e s t:  2) b u t
as w ith  the r e s t  o f  h is  A -le v e l work he found much improvement to  be w e ll
beyond h is  re a ch  (P o s t-T e s t:  23).
S tuden t P was th e  most ab le  s tu d e n t in  the group b u t I  observed th a t  
he found m o tiv a tio n  d i f f i c u l t  th roughou t the y e a r  and t h i s  t r i a l  
p e r io d  was no e x c e p tio n . H is P o s t-T e s t mark ( 64) by no means r e f l e c t e d  
the s ta n d a rd  he co u ld  have reached  had he t r i e d  h a rd e r: he knew he would
g e t  q u ite  a  good mark and was no t p re p a red  to  make th e  e f f o r t  to  tu rn  
t h i s  in to  a  v e ry  good mark. From my knowledge o f  t h i s  boy I  su sp ec ted  
th a t  he would have perform ed b e t t e r  w ith  th e  l a t e r  s e c t io n s ,  where th e  
ch a llen g e  o f  more d i f f i c u l t  work would have p ro v id ed  the  n e c e s sa ry  sp u r 
to  g r e a te r  e f f o r t s .
( c ) A ss is ta n ce  from A -le v e l M athem atics
The r e s u l t s  in d ic a te d  l i t t l e  c o r r e la t io n  between s tu d e n t perform ance 
u sin g  the system and having a background o f  A -le v e l M athem atics. The top 
two g a in  r a t i o s  (0 .7 8 , 0 .74 ) were in  f a c t  ach ieved  by non-m athem atic ians 
b u t so were the th re e  w orst (0 .2 1 , O.34  and 0.41)* Only f o r  S tudent A  
was th e  above-m entioned in f lu e n c e  o f  a h igh  P re -T est sco re  causing  a low 
g a in  r a t i o  l i k e ly  to  be im p o rtan t.
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The e n d -o f-y e a r  P hysics  exam ination re  s u i ts  a lso  showed l i t t l e  
e f f e c t  o f  m athem atical background. The b e s t  perform ance (2nd) was 
ach ieved  by a ’m athem atician  * b u t the two n e x t b e s t  ( 6t h  and 7 th ) 
were n o t.
Prom my own e x p erien c e , th e se  r e s u l t s  were unexpected ; the g re a t  
m a jo r ity  o f  th e  good p h y s ic i s t s  I  had p re v io u s ly  tau g h t had v e ry  good 
m athem atica l backgrounds and alm ost in v a r ia b ly  th e y  were a ls o  ta k in g  
A -le v e l M athem atics. However the  average le v e l  o f  a b i l i t y  o f  the  
s tu d e n ts  in  t h i s  p a r t i c u l a r  group was r a th e r  low er th an  I  had tau g h t 
p re v io u s ly ; one r e s u l t  o f th e  'co m p reh en siv lsa tio n *  o f th e  in ta k e  in to  
the  s ix th  form a t  Parnborough where the grammar schoo l became a  s ix th  
form  c o lle g e  was the  ’u n s tream in g * o f  th e  sc ien ce  groups. Thus i t  was 
p erhaps u n r e a l i s t i c  to  compare t h i s  F i r s t  T r ia l  group w ith  th e  h igh  
f ly in g  groups I  had p re v io u s ly  ta u g h t.
(a) D epth o f  U nderstanding
Since th e  P re - /R > s t-T e s t q u e s tio n s  were a c tu a l ly  taken  from A -le v e l 
p a p e rs , th e y  were a  good t e s t  o f  w hether the s tu d e n ts  had u n d ers to o d  th e  
s u b je c t  m a tte r  to  a depth  s u f f i c i e n t  f o r  t h e i r  ’t a r g e t* . exam ination . 
However, the P re - /P o s t~ T e s t c l e a r ly  d id  n o t t e s t  w hether th e  system  
would h e lp  s tu d e n ts  remember th e  s u b je c t m a tte r  b e t t e r  th a n  * t r a d i t io n a l*  
te ac h in g  m ethods, i . e .  * re te n tio n *  was n o t m easured. The fo llo w in g  y e a r* s  
*mock* exam inations (b e fo re  the  a c tu a l  A - le v e ls )  would p o s s ib ly  in d ic a te  
t h i s ,  b u t th e y  would range o v e r the whole s y l la b u s , most of which was 
covered  by t r a d i t i o n a l  te ac h in g .
6*33 The Q uestion  Sheets
These were answ ered by the  s tu d e n ts  in  t h e i r  own tim e , u s in g  t e x t  
books e t c . ,  and in  c o n s u lta t io n  w ith  o th e r  s tu d e n ts  i f  th e y  w ished; I  
th e re fo re  decided  to  mark them in  the same way as  I  had p re v io u s ly  
marked th e  group *s ’homework1. The q u e s tio n s  and answ ers were then
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d iscu ssed  w ith  th e  whole group; t h i s  was p o s s ib le ,  as e x p la in ed  above, 
because i t  was i n s i s t e d  t h a t  an sw ers .to  Q uestion  Sheets were handed in  
a t  the  same tim e.
As w ith  any homework, n o t too  much a t te n t io n  was p a id  to  the  g rad es  
« * ,/3 , awarded to  th e  s tu d e n ts  f o r  t h e i r  answ ers to  the  Q uestion  
S h ee ts . L ots o f  working to g e th e r  was o b v io u sly  going on, and i t  ?/as 
f r e e ly  ad m itted  t h a t  f a th e r s  (and o c c a s io n a lly  m others) were h e lp in g  
when th e y  f e l t  i t  yras n ecessa ry ; I  have always encouraged th i s  p ro v id ed  
t h a t  the  s tu d e n t u n d e rs tan d s  what f a th e r  has s a id  and th a t  th e re  i s  no 
a tte m p t to  t i y  to  p a ss  o f f  th e  work a s  e n t i r e l y  h i s  o r  h e r  own. I  have 
alw ays found th a t  d isc u ss io n  o f  homework w ith  th e  whole group can be 
most v a lu a b le ; s tu d e n ts  r e a l l y  do le a rn  from each o th e r ’s m is ta k es , 
p ro v id ed  th a t  a  s e n s ib le  a t t i t u d e  i s  adopted . In  the case o f  the 
Q uestion  Sheet d is c u s s io n s , th e y  seemed to  be even more a p p re c ia te d  th an  
u s u a l  in  th a t  th ey  p rov ided  a  welcome b reak  f o r  s tu d e n ts  from working on 
t h e i r  own, and the  o p p o rtu n ity  f o r  them to  check t h e i r  p ro g re s s  a g a in s t  
t h a t  o f  th e  o th e rs .
6 .3 4  The P r a c t ic a l  S essions ~
The need fo r  most experim ents to  have a t  l e a s t  two s tu d e n ts  w orking 
to g e th e r  was met v e ry  w e ll  during  t h i s  f i r s t  Guide Sheet by the f a c t  
t h a t  th e  group k e p t ro u g h ly  to g e th e r ,  i . e .  whenever a s tu d en t reached  
an ex p erim en ta l s ta g e , th e re  was always someone e ls e  v e ry  c lo se  to  t h a t  
s tag e  who could  do th e  experim ent w ith  him o r  h e r . In  f a c t  th e  v a r ia t io n  
o f  pace between the  Q uestion Sheets being  r a r e ly  more than  two p e r io d s  
meant t h a t  th e re  were some p o in ts  o f co n g es tio n  and th e re fo re  ’queueing ’ 
f o r  a p p a ra tu s . However, s tu d e n ts  were ab le  to  go on to  the n e x t s e c t io n  
and go back when th e  experim ent became a v a i la b le .
As ex p ec ted , the  s tu d e n ts  appeared to  a p p re c ia te  th e  v a r ie ty  o f  
a c t i v i t y  in tro d u ced  when th e y  reached  a p r a c t i c a l  s tag e ; th e y  c e r t a in ly .
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went back to  t h e i r  read in g  a f te rw a rd s  w ith  somewhat g r e a te r  m o tiv a tio n .
6 .3 5  Some G eneral O bservations 
(a )  ’Team*Learning
One p re lim in a ry  h y p o th e s is  was th a t  the  ’ team s p i r i t ’ engendered 
by th e  working to g e th e r  o f  a  sm all group o f  s tu d e n ts  fo r  two y e a rs  m ight 
be reduced  by the  ’f ra g m e n ta tio n ’ o f  th e  group in to  fo u r te e n  in d iv id u a ls  
le a rn in g  in d ep en d en tly . There were in d e ed  s ig n s  o f  t h i s  a t  the  beg inn ing  
o f  th e  F i r s t  T r ia l  b u t any dangers due to  i t  (such a s  la c k  o f co n fid en ce , 
and concern  over o n e ’s own p ro g re s s  in  r e l a t i o n  to  th e  o th e r s )  were soon 
seen  to  be m inim ised ( i )  by th e  Q uestion  Sheet d isc u ss io n  p e r io d s  which 
I  d e l ib e r a t e ly  made v e ry  in fo rm a l, encouraging  c o n tr ib u tio n s  from a? many 
s tu d e n ts  a s  p o s s ib le ,  ( i i )  by a llow ing  q u ie t  c o n v e rsa tio n  and f re e  
c o n s u l ta t io n  o f  each o th e r ’s work between th e  members o f  the group during 
c la s s  tim e; t h i s  u s u a l ly  took  p lace  betw een the  s tu d e n ts  working on one 
la b o ra to ry  ta b le ,  i . e .  m ostly  in  p a i r s .  As m entioned e a r l i e r ,  some 
s tu d e n ts  found a g r e a te r  need f o r  th i s  than  o th e r s ,  i t  be ing  p a r t i c u l a r l y  
n o tic e a b le  w ith  s tu d e n ts  H and Q, and D and F.
Text Book Reading -
Some s tu d e n ts  took  to  th e  la rg e  amount o f  t e x t  book read in g  more 
r e a d i ly  th an  o th e r s .  I t  was c e r t a in ly  n o t ic e a b le  th a t  some f r e q u e n tly  
found c o n c e n tra tio n  o v er a  double p e rio d  v e ry  d i f f i c u l t  and q u ic k ly  
became bored;. I  u s u a l ly  encouraged such s tu d e n ts  to  change t h e i r  a c t i v i t y  
a t  i n t e r v a l s ,  e .g .  to  t r y  some Q uestion  Sheet q u e s tio n s  in  betw een n o te -  
ta k in g . T his seemed to  be q u ite  s u c c e s s fu l .
(c )  I n f l e x i b i l i t y
The com parative i n f l e x i b i l i t y  o f th e  system has a lre a d y  been n o ted .
On s e v e ra l  h o t a fte rn o o n s  during  t h i s  h o t summer, i t  would p ro b ab ly  have 
been h e lp fu l  to  have had a com plete b reak  from th e  system , e .g .  to  ta c k le  
a  p r a c t i c a l  p r o je c t  o f  some s o r t .
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(d ) S ta f f  and S tuden t Absence
The l i k e l y  advantage o f  use of- the system when s t a f f  o r  s tu d en ts  
were a b se n t c e r ta in ly  emerged. For one com plete week o f  th e  F i r s t  
T r ia l  p e r io d , f iv e  s tu d e n ts  were away on a Geography F ie ld  Week, b u t o f 
course  the  o th e rs  were ab le  to  make unimpeded p ro g re s s . The ab sen tees  
soon caugh t up w ith  e x t r a  work when th e y  re tu rn e d .
(e )  Change o f  Teacher Hole
The a n t ic ip a te d  problem s f o r  the te a c h e r  in vo lved  ( i . e .  m y se lf) , 
owing to  th e  c o n s id e ra b le  changes in  th e  ro le  he p la y s , d id  emerge b u t 
were f a i r l y  easy  to  cope w ith . There was, o f co u rse , c o n s id e ra b le  
m o tiv a tio n  f o r  me to  overcome th e se  problem s s in ce  i t  was my own system 
we were u s in g , and i t  i s  n o t l i k e l y  t h a t  I  would f e e l  f r u s t r a t e d  a t  
being  ’r e le g a te d 1 to  the  s id e l in e s  w ith  the main le a rn in g  re so u rce  fo r  
th e  s tu d e n t being  th e  t e x t  books he was u s in g . S im ila r ly , I  had a 
s tro n g  p e rs o n a l i n t e r e s t  in  overcoming any problem s o f  o rg a n is a t io n  and 
a d m in is tra tio n  o f  the system , i . e .  in  ’m anaging’ r a th e r  th a n  te a c h in g . 
However, I  d id  ex p erien ce  q u ite  s tro n g ly  the tem p ta tio n  n o t to  make 
adequate u se  o f th e  classroom  tim e made a v a i la b le  by th e  f a c t  th a t th e  
s tu d e n ts  were working w ith o u t any ap p aren t need f o r  a s s is ta n c e ;  i t  was 
v e ry  easy  to  make use  o f  t h i s  time in  doing th in g s  ( e .g .  sch o o l adm in is­
t r a t i o n )  which one should  have done a t  o th e r  tim es such  as o n e ’s ’f r e e ’ 
p e r io d s . I  found I  had to  make m yself observe t i e  s tu d e n ts ,  d i s c r e e t ly  
o f  c o u rse , and look  o u t fo r  any d i f f i c u l t i e s  th ey  were e x p e rien c in g .
A lso , i f  th e  te a c h e r  i s  o b v io u sly  working h im se lf th e  s tu d e n ts  a re  r e lu c ­
t a n t  to  come up and ask f o r  he lp  fo r  f e a r  o f in tru d in g ;  i t  i s  so 
im p o rtan t to  be seen  to  be ’w i l l in g ly  a v a i l a b le 1 f o r  c o n s u l ta t io n  and 
p e r io d ic a l ly  to  u rge the  s tu d e n ts  to  a sk  fo r  he lp  when in  d i f f i c u l t y .
I  p e rs o n a lly  found th e  change o f  ro le  very  en jo y ab le ; however I  have
always tak en  p le a su re  in  a l l  a sp e c ts  o f  teach in g  ( la rg e  g ro u p s, sm all
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groups and th e  o n e-to -o n e  ’t u t o r i a l 1 s i tu a t io n )  so th a t  i t  was always 
l i k e l y  t h a t  I  would f in d  l i t t l e  d i f f i c u l t y  in  the  changes in v o lv ed  and 
would indeed  welcome th e  v a r ie ty  o f  a c t i v i t y  the system a ffo rd e d .
( f )  The R esources Provided
From the  sm all number o f  q u e r ie s  r a is e d  by th e  s tu d e n ts , i t  
■ appeared  th a t  th e  t e x t  books e x p la in e d  the  s u b je c t  m a tte r  c le a r ly  and 
w ith  about the  r i g h t  amount o f  d e t a i l .  There appeared  to be a s l i g h t  
p re fe re n c e  f o r  one o f  the  two books,, th e  l e s s  ’wordy* one, and t h i s  
m e rite d  f u r th e r  in v e s t ig a t io n .  The balance  between q u a n ti ty  o f  read in g  
m a te r ia l  between Q uestion  S heets and le n g th  o f  Q uestion Sheets a lso  
appeared  to  be abou t r i g h t ,  i . e .  th e  s tu d e n ts  d id  n o t seem to  be ’o v e r 
t e s t e d ’ .
(g ) T each er-S tu d en t R e la tio n sh ip
In  t h i s  s h o r t  F i r s t  T r i a l ,  i t  was d i f f i c u l t  to  a s s e s s  a c c u ra te ly  
the  value  o f  th e  system  in  making fo r  b e t t e r  p e rso n a l r e l a t io n s  between 
te a c h e r  and s tu d e n ts . I  was c e r t a in ly  ab le  to  spend more tim e ta lk in g  
to  in d iv id u a l  s tu d e n ts  b u t i t  was d i f f i c u l t  to  a s s e s s  how much b e t t e r  
one knew them and (p o s s ib ly  more im p o r ta n tly )  how much b e t t e r  th e y  knew me. 
6 .4  Some Suggestions f o r  the  Second T r ia l  a r is in g  from the F i r s t  T r i a l
The Second T r ia l  should  t e s t  th e  whole system and shou ld  g iv e  some 
in d ic a t io n  o f  how much o f  th e  A -le v e l course  could  e f f e c t iv e ly  be 
covered  by an independent le a rn in g  system .
The Second T r ia l  should  ’focus* on some o f  the  is s u e s  r a is e d  by 
th e  F i r s t  T r ia l .  Since much o f th e  in fo rm a tio n  produced by the F i r s t  
T r i a l  was a  number o f  my p e rso n a l im pressions o f how I  f e l t  the  system  
was w orking, i t  was im p o rtan t t h a t  the  Second T r ia l  should  c o n c e n tra te  
on the f e e l in g s  and o p in io n s  o f  th e  s tu d e n ts  them selves. I  d ec id ed  
th e re fo re  to  d r a f t  a  Q u estio n n a ire  f o r  is su e  to  the  s tu d e n ts  a t  the  
end o f th e  Second T r ia l  so th a t  t h e i r  p e rso n a l im pressions o f  how
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e f f e c t iv e  the  course  was, w h e th er th e y  enjoyed t h e i r  work w ith  i t ,  
how th e y  f e l t  abou t t h e i r  change o f  r o le ,  e t c . ,  could  be a s c e r ta in e d  
and some assessm ent made o f  th e  l i n k  between e f f e c t iv e n e s s  o f  th e  system  
and p e r s o n a l i ty  o f  th e  s tu d e n t u s in g  i t .  A re c o rd  would a lso  be k e p t o f  
th e  le s so n -b y - le s so n  p ro gress  o f  each  s tu d e n t so t h a t  th e  e x te n t  to  
w hich each  one took  advantage o f  th e  l im ite d  o p p o r tu n ity  o f  s e lf -p a c in g  
cou ld  be moire c lo s e ly  examined.
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CHAPTER 7 
THE SECOND TRIAL
In  September 197& I  took  up my p o s t  as  Second M aster a t  R eigate  
S ix th  Form C o lleg e , so th a t  th e  Second T r ia l  was h e ld  th e re .  The 
f a c i l i t i e s  f o r  sc ien ce  te a c h in g  were n o t so good a s  those a t  Faraborough: 
l e s s  la b o r a to r ie s ,  l e s s  p l e n t i f u l  and low er q u a l i ty  a p p a ra tu s , and l e s s  
adequate  la b o ra to ry  te c h n ic ia n  a s s is ta n c e .  However, i t  was p o s s ib le  to  
a rran g e  f o r  th e  group I  was te ach in g  to  be in  a la b o ra to ry  fo r  a 
s u f f i c i e n t l y  la rg e  p ro p o r tio n  o f  P hysics  t im e - ta b le  time f o r  the  system 
to  be w orkable; f u r th e r ,  th e  ap p ara tu s  a v a i la b le ,  though d i f f e r e n t ,  was 
s u f f i c i e n t ly  ad ap tab le  f o r  th e  purpose . Thus i t  was decided  to  go ahead , 
a f t e r  o b ta in in g  th e  p e rm iss io n  o f the P r in c ip a l  and the  Head o f  Science; 
t h i s  was n e c e ssa ry  s in ce  I  was ap p o in ted  Second M aster a t  R eigate  and 
th e re fo re  had no a u th o r i ty  w ith in  the  Science Departm ent i t s e l f .
7*1 The S tu den ts
The s tu d e n ts  in v o lv ed  in  the Second T r ia l  were o f  low er average 
a b i l i t y  than  th o se  f o r  the F i r s t  T r i a l ,  judging b y  th e i r  0- l e v e l  p e r f o r ­
mance. As a  r e s u l t  o f  com prehensive re o rg a n iz a t io n  in  the R e ig a te  a re a ,  
R eig a te  Crammar School fo r  Boys had ju s t  decided  to  become Independen t; 
th u s  very  few gram m ar s c h o o l1 a b i l i t y  boys e n t e r  R eigate  S ix th  Form 
C o llege . In  term s o f  g e n e ra l a b i l i t y  th e  re  f o r e ,  th e  Second T r ia l  group 
was a ls o  somewhat unbalanced  w ith  r e s p e c t  to  g e n e ra l  a b i l i t i e s  o f  m ales 
and fem ales; t h i s  can be seen  from the a n a ly s is  o f  the  q u a l i f i c a t io n s  
o f  th e  Second T r ia l  group s tu d e n ts  on e n try  in  Table I  ( o v e r le a f ) .  
However, in  P h y sics  and M athem atics a lo n e , th e  a b i l i t i e s  o f  th e  male 
and fem ale s tu d e n ts  were v e ry  s im ila r ;  a llow ing  p o in ts  f o r  0- l e v e l  
g rad es  (A = 5 down to  E = l )  the mean f o r  th e  m ales was 7 ,6  and fem ales 
7 *35 (ty /o -su b jec t t o t a l s ) .
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Table I
S tuden t Sex
Former
School
Label
Former School 
Exam ination R e s u lts A-L
Maths
*>
A n tic ip a te d
C areerHo. o f  
0-L*s
0 - le v e l  C 
Physics
J-rade in  
Maths
a F D 7 C C Yes S c ie n t i f ic
b M E 6 B B Yes E ngineering
c M B 6 C C Yes E ng ineering
a M F 4 c E No A g ric u ltu re
e F A 9 A B No Medicine
f F C 10 B B Yes E ngineering
g . M B 9 A A Yes A ir T ran sp o rt
h M E 9 C •A Yes R.A .F.
0 M B 7 A A Yes E ng ineering
k M G 7 C B Yes S c ie n t i f ic
1 F H 9 B C Yes D e n tis t ry
m M D 2 C C Yes E ng ineering
n F C 10 c c No M edicine
P M B 6 A A Yes E n g ineering
<L F A 10 B B Yes Medicine
r M G
7 i
r% B Yes A i r c r a f t  In d u s try
Former S choo ls:
A; R eigate  County School f o r  G ir ls :  3 -s tream  e n try  ‘grammar* sch o o l,
g ra d u a lly  phasing  o u t,
B: Redstone Secondary Modern (becoming com prehensive) School f o r  Boys.
I t  ra n  i t s  own A -le v e l co u rses  p r io r  to  th e  e s ta b lish m e n t o f  R e ig a te  
C o llege.
C: D u n o tta r School: Independent Day School f o r  G ir ls .
D: C ourt Lodge Secondary Modern School (becoming com prehensive).
E: A lbury Manor Secondary Modern School (becoming com prehensive).
F: Woodhatch Secondary Modern School (becoming com prehensive).
G: Royal A lexandra and A lb e r t :  Foundation Boarding School.
H: O thers -  m ostly  independent sch o o ls .
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Because th e  number o f  s tu d e n ts  s tu d y in g  A -le v e l P hysics  a t  
R eig a te  i s  much sm a lle r  th an  a t  Farnborough, th e re  was on ly  one 
‘t r a d i t io n a l*  P h y sics  group fo r  the  y e a r  o f  th e  Second T r ia l .  This 
meant t h a t  the  com position  o f  th e  group could  n o t be t e s t e d  a g a in s t  
th e  Lower S ix th  in ta k e  as a  whole f o r  range o f a b i l i t y ,  a s  was the 
F i r s t  T r i a l  group. However, the  numbers o f 0 - le v e ls  w ith  which th e  
t r i a l  group e n te re d  th e  s ix th  form ranged  from 2 to  10 , c l e a r ly  a  
f a i r l y  ‘comprehensive* in ta k e . The range o f  g rad es  in  0 - le v e l  P h y sics  
M athem atics w ith  which the  group e n te re d  th e  C ollege was a lso  
w id e -ran g in g : from C,C (the. lov /est w ith  which th ey  would be allow ed
to  s t a r t  A -le v e l c o u rses  in  P h y sic s) to  A,A earned  by  th re e  (m ale) 
s tu d e n ts  from c o n tr ib u to ry  schoo l *B*.
I t  can be seen from Table I  th a t  o n ly  th re e  s tu d e n ts  (d , e , n ) 
o u t o f  the  s ix te e n  o f  the Second T r ia l  group were n o t doing A -le v e l 
M athem atics as  w e ll. However, th e  v a r ie ty  o f  t h e i r  0 - le v e l  M athematics 
g rades (E, B, C r e s p e c t iv e ly )  meant th a t  t h e i r  perform ances u sin g  th e  
system  couD.d p rov ide  u s e f u l  evidence co n cern ing  th e  n u l l  r e s u l t  o f  th e  
F i r s t  T r i a l  w ith  r e s p e c t  to  e f f e c t s  o f m athem atica l background.
Table I I  (o v e r le a f )  shows th e  c o r r e la t io n s  between th e  ‘End o f  
Lower S ixth* E xam ination r e s u l t  and (a )  the  incom ing 0 - le v e l  g rad es  i n  
P hysics  and M athem atics, (b ) f i n a l  A -le v e l grade earn ed  by th e  Second 
T r i a l  s tu d e n ts  in  1978. The c o r r e la t io n s  being  + 0 .6 5  and + 0*79 
( s ig n i f i c a n t  a t  th e  1% and 0 .1 fo l e v e l s  r e s p e c t iv e ly )  su g g es ts  t h a t  th e  
‘End o f  th e  Lower S ix th ’ E xam ination grade i s  a  s u i ta b le  measure o f  
th e  a b i l i t y  o f  th e  s tu d en ts  when co n sid e rin g  the  e f f e c t  o f  a b i l i t y  
on perform ance u s in g  the  system . (See S ec tio n  7*32).
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Table I I
C o rre la tio n  between 0 - le v e l  G-radss in  Physics/M athem atics on e n t r y . 
End o f  F i r s t  Year Exam ination R esu lt and e v e n tu a l A -leve 1 Grade
S tuden t 0-L P o in ts 0 -1  Ranking End-of-Y earRanking
E v en tu a l 
A-L G-rade
A-L G-rade 
Ranking
a 6 13 *.5 16 E 14-5
b 8 6*5 7 D 6 .5
c 6 13 .3 13 E 3 4 .3
d 4 16 11 E 3 4 .3
e 9 4 3 c 3*3
f 8 6 .5 2 c 3*3
8 10 2 4 .3 E 9 .5
h 8 6 1 2 .5 0 12
5 10 2 6 E 9*3
• k 7 10 8 .5 E 9*3
1 7 10 8 .5 c 3*3
m 6 1 3 .5 34 E 34*5
n 6 13*5 4 .3 D 6 .5
P 10 2 1 B 1
<1 8 6 .3 1 2 .5 C- 3*3
r 7 10 10 E 9*5
N ote: J o in t  Physics/M athem atics P o in t Allowance
A = 5> B = 4 , C = 3 , D = 2 , S = 1 (p e r  su b je c t)
6 2 D 2
Spearm an^ Rank C o rre la tio n  C o e ff ic ie n t r  = 1 — ------- ---
S n (n -  l )
C o rre la tio n  between E na-of-Y ear Exam ination Rankings a n d :
(a )  R iy s ic  s /K at hem atics G-rades (b ) E v en tu a l A -le v e l Grades
2 D 2 = 240.75 S K 2 = 166.50
6 x  240.75 6 x  166 .5
r  = 1 -  •—-------------  r  = ____'_____
16 x 255 S 16 x 255
= + O.6 5  = + 0 .7 5
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7»2 The Second T r ia l  T im e-tab le
The Second T r ia l  was h e ld  d u ring  th e  Spring and Summer Terms o f 
1977» I t  was hoped to  com plete a l l  th re e  Guide Sheets of the  system 
d u rin g  th e  Spring  Term i f  p o s s ib le ;  however th e re  were f iv e  weeks a t  
the  s t a r t  o f  th e  Summer Term fo r  o v e r-ru n  i f  n e ce ssa ry , b e fo re  the r e a l  
dead lin e  o f  th e  Summer Half-Term h o lid a y  and th e  *End-of-Year * exami­
n a tio n s  im m ediate ly  fo llo w in g .
The d a i ly  tim e - ta b le  a t  R e ig a te  c o n s is te d  o f  e ig h t  35  m inute p e r io d s , 
f o u r  b e fo re  lu n ch  and fo u r  a f te rw a rd s . Physics A - le v e l co u rses  were 
a l l o t t e d  fo u r  double p e r io d s  p e r  week, two in  th e  m orning, two in  th e  
a fte rn o o n :
M Tu W Th F
PHYSICS
PHYSICS
/ / / / / / / / / / / / } 7/777777777// / / / / / / / / / / / z f77/7/77/77/)V777777777/
PHYSICS
PHYSICS
/ / / / / / / / / / / / j 7/77/77/7777/ /  LUITCH / / / , 77777/7777/7')7777777777/
H IYSICS
PHYSICS
PHYSICS
PHYSICS
This arrangem ent, w ith  i t s  s h o r te r ,  b u t more f re q u e n t, s e ss io n s  was much 
more s u i ta b le  fo r  independent le a rn in g  th an  the Fam borough one, w ith  i t s  
two ov er-lo n g  t r e b le  p e r io d s , had been.
In  th e  f i r s t  p e r io d  o f  the  Spring Term th e  system was o u tl in e d  to  
th e  group. As f o r  the  F i r s t  T r i a l ,  th e  s tu d e n ts  were to ld  t h a t  I  would
be u sin g  th e  r e s u l t s  o f  t h e i r  use o f  the  system as p a r t  o f  a  re s e a rc h
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p r o je c t  and t h e i r  c o -o p e ra tio n  in  p ro v id ing  d a ta  was re q u e s te d . This 
was even more im p o rtan t fo r  the  Second T r ia l  because I  would be ask ing  
them to  f i l l  in  a Q u estionnaire  and a t te n d  in te rv ie w s  a t  the end o f  
the  t r i a l  p e r io d .
7*3 O bserva tions on the  Second T r ia l  
7*31 R ate o f  P ro g re ss
In  o rd e r  t h a t  th e  v a r ia t io n  in  pace o f working ach iev ed  by s tu d e n ts  
cou ld  be more c lo s e ly  in v e s t ig a te d ,  th e y  were a l l  f a i r l y  f r e q u e n tly  asked  
what s ta g e  th e y  had in d iv id u a l ly  reach ed . The r e s u l t s  a re  shown in  
Tables III'.'-(pages 155 - 1 5 7 ) ;  th e y  show th a t :
( i )  in  s p i te  o f  the  r e s t r i c t i v e  in f lu e n c e  o f  be ing  to ld  th a t  they  
would a l l  be handing in  the Q uestion  Sheet answ ers a t  th e  same tim es so 
t h a t  the tendency was fo r  th e  f a s t e r  ones to  w a it  f o r  th e  o t t e r s  to  
c a tc h  them up a t  those  p o in ts  (ag a in  o b se rv ed ), n e v e r th e le s s  v a r ia t io n s  
o f  s e v e ra l  s ta g e s  were reco rded  on a number o f o ccas io n s .
( i i )  A t s e v e ra l  Q uestion Sheet s ta g e s , th e  f a s t e r  s tu d e n ts  had gone
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a  long way ahead . C le a r ly  in  a com ple tely  f r e e  s e lf -p a c in g  o p e ra tio n
the t o t a l  v a r ia t io n  in  time taken  to cover the  whole system  vvould have
been very .w ide in d eed . For exam ple, a s tu d e n t p .was ex trem ely  hard ­
working and, g iven  h is  head, would c e r ta in ly  have covered  th e  course much
more q u ic k ly  than  anyone e ls e ;  f u r th e r ,  h is  speed d id  n o t mean su p er­
f i c i a l i t y  o f coverage -  he was a lso  by f a r  the  most thorough  o f  the 
s tu d e n ts .  In  c o n t r a s t ,  s tu d en t a  was n o t on ly  v e ry  slow , bu t a lso  la ck in g  
in  thoroughness; i t  i s  l i k e ly  t h a t  he would have tak en  a t  l e a s t  a month 
lo n g e r to  cover the  whole co u rse , and would have reached  a more super­
f i c i a l  le v e l  o f  u n d e rs tan d in g , compared w ith  s tu d e n t p . S tudent m was 
d isco v e red  e a r ly  in  the  course to  be m ild ly  d y s le x ic ; t h i s  meant t h a t  
he was bound to  be v e ry  slow in  covering  the  work, a s  shown v e ry  c le a r ly
by the c h a r t  fo r  Guide Sheet 3» L est i t  be though t th a t  i t  was ex trem ely
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i l l  judged, even u n p ro fe s s io n a l, to  s u b je c t s tu d en t m to  a  le a rn in g  
system  in  which re a d in g  w ith  u n d e rs tan d in g  i s  so im p o rtan t a f e a tu r e ,  
i t  shou ld  be p o in te d  o u t th a t  I  c o n su lte d  him about i t  b e fo re  we s t a r t e d  
the  Second T r ia l ,  u n d e r lin in g  th e  l i k e l y  d i f f i c u l t i e s  fo r  him p e rs o n a lly . 
W ith co n sid e ra b le  m a tu r ity  o f  o u tlo o k , he responded w ith  a  keenness to  
take  p a r t ,  r e f e r r in g  to  the  p o in t  made in  my in tro d u c to ry  t a lk  to  th e  
group th a t  su ccess  o r  o therw ise  in  u s in g  th e  system  would be a  u s e fu l  
p o in te r  as to  how th e y  would cope w ith  the  independen t le a rn in g  s i tu a t io n  
. in  h ig h e r  e d u ca tio n . Thus s tu d e n t m was keen to  t e s t  h i s  a b i l i t y  to  
cope no7f, r a th e r  th an  l a t e r ;  he a p p re c ia te d , v e ry  commendably, th a t  he 
co u ld  have been ‘spoon-fed* w ith  an A - le v e l course in  which very  l i t t l e  
re a d in g  was n e c e ssa ry  b u t the  re a so n ab le  A -le v e l grade he m ight then  
have ach ieved  would have been a lm ost u s e le s s  as an  in d ic a to r  as to  
w hether o r  no t he should  pursue th e  s u b je c t  in  h ig h e r  e d u ca tio n .
(S tu d en t m*s f a th e r  i s  a l e c t u r e r  in  P hysics  a t  a  p o ly tech n ic  and was
keen th a t  h is  son should  tak e  h is  s tu d ie s  f u r th e r ;  the  s tu d e n t h im se lf
;)
was n o t  a t  a l l  su re  o f t h i s # )
A nother p o in t  made c le a r  by th e  s e lf -p a c in g  c h a r ts  i s  th a t  by 
the l a t t e r  s ta g e s  o f  th e  f i r s t  Guide Sheet and th en  f o r  th e  r e s t  o f  
the  system , th e  s tu d e n ts  were q u ite  p re p a red  to  c a r ry  on to  the  s ta g e s  
beyond a Q uestion Sheet w ith o u t w a itin g  f o r  t h e i r  answ ers to  those  
q u e s tio n s  to  be d iscu ssed . Thus th e  g ro u p ’s p ro g re ss  was more !f lu id *  
w ith o u t h a l t s  and r e s t a r t s  a t  each  Q uestion  Sheet s ta g e . This was 
p e rh ap s  an in d ic a t io n  o f  a  re a so n a b ly  h ig h  le v e l  o f  m o tiv a tio n , in  
t h a t ,  a f t e r  th e  i n i t i a l  s ta g e s , th e  s tu d e n ts  d id  n o t take  much 
o p p o rtu n ity  o f  s topping  f o r  r e s t s .
-  -
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00 The group as  a  whole
The tim es tak en  fo r  th e  group to  cover the  work o f  th e  th ree  
Guide S heets were a s  fo llo w s :
F i r s t  Guide Sheet : 7 working weeks
Second Guide Sheet : 6 working weeks
T h ird  Guide Sheet : 6 working weeks
th u s , a s  in  th e  F i r s t  T r i a l ,  the  group a s  a  whole p ro g ressed  a t  a  slow er 
speed th an  I  had expec ted . This was p a r t i c u l a r l y  tru e  f o r  the F i r s t  
Guide S heet; s in ce  t h i s  was la r g e ly  re v is io n  o f  0 - le v e l  co n cep ts , i t  
shou ld  have "been p o s s ib le  to  cover t h i s  more q u ick ly . However, i t  i s  
p o s s ib le  th a t  a llo w in g  the s tu d e n ts  to  work t h e i r  own pace exposed t h e i r  
need f o r  more tho rough  re v is io n  o f  th e  0 - le v e l  m a te r ia l  than  I  would 
have g iv en  them had I  been teach in g  th e  course  in  the  t r a d i t i o n a l  way; 
t h i s  i s  d isc u sse d  more f u l l y  in  th e  f i n a l  e v a lu a tio n .
I t  i s  c e r t a in ly  t ru e  t h a t  having re v is e d  th e  n ecessa ry  b a s ic  
co n cep ts , the  Second and T h ird  Guide S hee ts  were covered a t  approx im ately  
th e  r a t e  I  would have ex p ec ted , b e a rin g  in  mind the  le v e l  o f  d i f f i c u l t y  
o f  the  co ncep ts  in v o lv ed . The s tu d e n ts  seemed to  g e t  in to  a  rhythm and 
the  ’f lu id i ty *  m entioned in  the  p re v io u s  s e c t io n  c o n tr ib u te d  to  the 
f a s t e r  p ace . Compared w ith  th e  F i r s t  T r i a l ,  th e re  was n o t th e  d e b i l i ­
ta t in g  h o t w eather th a t  had dragged back the working speed , n o r were 
th e re  the  a fte rn o o n  t r e b le  p e r io d s  w ith  t h e i r  i n e f f i c i e n t  ’work p e r  tim e * 
r a t i o .  A lso , th e  C o lleg e ’s E nd-of-Y ear exam inations d id  n o t in te r f e r e  
w ith  th e  running  o f  the  Second T r ia l  a s  th e y  had a t  Fam borough. 
C ond itions were th e re fo re  much more fav o u rab le  f o r  e s ta b l is h in g  an 
e f f i c i e n t  r a te  o f  working and m a in ta in in g  i t .
7 .3 2  The S tu d e n ts ’ Course Marks
The marks f o r  th e  P re -  and P b s t-T e s ts  f o r  the  th re e  Guide Sheets a re
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shown in  T ables IV -  VI o v e r le a f . A lso shorn  are  the Group McGuigan 
Gain R a tio s  f o r  th e  th re e  Pre - /P o s t - T e s t s ,  the  in d iv id u a l  McGuigan 
R a tio s  and t h e i r  ran k in g , and th e  rank ing  o f  th e  s tu d e n ts  in  the End- 
o f-Y ear College Exam ination in  P h y sic s .
-  loO -
Table IV
Second T r ia l  Guide Sheet I  D ata
S tuden t P re -T e st(x )
P o s t-T e s t
0 0
Raw Gain
.CMC)
G-ain
R atio
G-ain 
R a ti 0 
Ranking
End-of-Y ear 
Exam ination 
Ranking
a 4 50 46 0 .48 15 16
b 17 61 hh 0.53 1 3 .5 7
e 17 66 49 0.59 9 15
d 11 33 22 0 .25 16 11
e 22 75 53 0 .68 4 3
f 22 73 51 0.65 6 2
& 23 64 41 0.53 12 .5 4*5
h 20 66 46 0.5S 10 12 .5
5 25 67 42 O.56 12 6
k 20 .70 50 0.63 7 8 .5
1 40 80 40 0.67 5 8 .5
m 8 60 52 0.57 11 34
n 21 85 64 0.81 2 4 .5
P 35 85 50 0.77 3 1
a 39 77 38 0.62 8 12 .5
r 19 81 62 0.82 1 10
X = 21 .2$; Y =• 68*3^
Mean Raw Gain = 46.9/^
McGuigan G-ain R atio  fo r  Group = 0 .59
w r m n
Spearm an's Rank C o rre la tio n  between P re - /R o s t-T e s t 1 G-ain R a tio s
and End-of~Year Exam ination R ankings:
2 D 2 = 384-50
_ i _ 6 x 384 .5  n
s 16 x  255
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Table V
Second T r ia l  Guide Sheet I I  Data
S tuden t P re -T e s t(x )
P o s t-T e s t
(Y)
Raw Gain 
(Y-X)
G-ain
R atio
G-ain
R atio
Ranking
End-of-Yea:t
Examination
Ranking
a 8 68 60 O.6 5 10 .3 16
b 34 70 56 0 .63 10 .3 7
c 10 84 74 0 .82 4 13
d 0 36 36 0.36 16 11
e 0 78 78 0.7S 3 3
f 6 92 86 0.91 1 2
g 6J 74
68 O.72 7 4 .3
h 34 66 32 0.60 13 12 .3
0 12 90 78 0.89 2 .5 6
k 2 74 72- 0.73 6 8 .5
1 2 72 70 0.71 8 .3 8 .3
El 10 46 36 0.40 13 3J>-
n 10 68 38 0 .64 12 4 .3
P 24 92 . 68 0.89 2 .3 1
<1 2 72 70 0 .71 8 .3 12 .3
r 6 86 40 0.43 34 10
X = 10.3$; Y = . 63. 9$
Mean Raw Gain = 33* 6$
McGuigan. G-ain R atio  fo r  G-roup = 0 .60
Spearm an^ Rank C o rre la tio n  bet?feen P re - /P o s t-T e s t  I I  G-ain R a tio s  
and E nd-of-Y ear E xam ination R ankings:
2 D 2 = 284.00
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Table VI
Second T r ia l  Guide Sheet I I I  D ata
S tudent P re -T e s t(X)
Bo s t - T e s t  
(? )
Raw Gain 
(Y-X)
Gain
R atio
Gain
R atio
Ranking
E nd-of-Y ear
Exam ination
Ranking
a 1 40 39 0.39 16 16
b 0 66 66 0.66 12 7
c 0 78 78 0.78 8 15
d 0 32 52 0.32 15 11
e 0 68 68 0.68 11 •3
f 3 91 86 0.91 1 .5 2
6 0 90 90 0.90 3 4 .5
b. 0 81 81 0.81 6 1 2 .5
0 3 83 78 0.82 5 6
k 3 72 69 0.71 10 8 .5
1 7 63 56 0.60 14 8 .5
m 0 63 63 0.63 13 14
n 0 84 84 0 .84 4 4 .5
P 5 91 86 0.91 1*5 1
<1 4 81 77 0.80 7 1 2 .5
r 3 73 72 0.74 9 10 ‘
X = 2.1?©; Y = 73-6^
Mean Ra?/ Gain = 71* 5%
McGuigan Gain R atio  fo r  Group = 0*73
Spearman’s Rank C o rre la tio n  between P re - /P o s t-T e s t H I  G-ain R a tio s  
and E nd-of-Y ear Exam ination R ankings:
S B 2 = 275*00
,  6  x  275 n  cor  = 1 -  — = , + 0* 59
s 16 x 253 = = *
-  163 -
( a ) Group Performance
The th re e  Group McGuigan Gain R a tio s  were 0 .59  > 0 .60  and 0 .73 
r e s p e c t iv e ly .  This i s  in  accord  w ith  th e  p o in t  made in  the F i r s t  T r ia l  
a n a ly s is ,  t h a t  the Gain R a tio  sho u ld  in c re a se  w ith  d ecreasin g  p re ­
knowledge, i . e .  P re -T e s t sco re . A lso th e  McGuigan C r i te r io n  (Gain R atio  
to  be g r e a te r  th an  0 .5 )  was r a t h e r  more com fortab ly  met by th e se  sco res  
th a n  by t h a t  f o r  th e  F i r s t  T i*ial.
The c a lc u la t io n s  o f  the  Spearman-Rank C o rre la tio n  c o e f f ic ie n ts  
betw een th e  s tu d e n t s ’ E nd-of-Y ear E xam ination p o s i t io n s  and th e i r  Gain 
R a tio  ran k in g s  f o r  each o f  th e  P re - /P o s t~ T e s ts  a re  a lso  shown in  T ab les 
IV -  VI; th e  v a lu es  o b ta in ed  (+ Q.44> + 0 . 5 8  and + 0.59)> s ig n i f ic a n t  
a t  th e  8fo, 2% and 2fo l e v e l  r e s p e c t iv e ly ,  in d ic a te  reaso n ab le  compara­
b i l i t y  between the independent le a rn in g  p rov ided  by the  system , and the  
t r a d i t i o n a l  teach in g  and le a rn in g  o f  the  r e s t  o f  the Lower S ix th  s y lla b u s . 
The f a c t  t h a t  I  a llow ed  the  s tu d e n ts  to  do the P re -  and P o s t-T e s ts  u s in g  
t h e i r  n o te s  and in  t h e i r  own time p ro b ab ly  e x p la in s  th e  c o r r e la t io n s  
being  low er than  th o se  between ’E nd-of-Y ear E xam inations’and e v e n tu a l 
’A - le v e l1 perform ance ran k in g s (0 .7 5  -  see Table I I  on Page 1 5 l ) . . 
C e r ta in ly  the  need a c tu a l ly  to  le a r n  th e  work f o r  the  E nd-of-Y ear 
Exam ination r e s u l te d  in  the com parativel.y  p o o r perform ance o f  some 
s tu d e n ts  compared w ith  o th e rs  who were ab le  to  le a r n  th e  work th o ro u g h ly  
when re q u ire d ; the  l a t t e r  perform ed f a r  b e t t e r  in  the End-of-Y ear 
Exam ination (and e v e n tu a lly  the  a c tu a l  A - le v e l exam ination) than  t h e i r  
P o s t-T e s t r e s u l t s  would have fo re c a s te d .
(k ) In d iv id u a l Performance
As in  the F i r s t  T r i a l ,  th e re  was c o n sid e ra b le  v a r ie ty  in  th e  r e s u l t s  
ach ieved  by in d iv id u a l  s tu d e n ts ,  w ith  raw g a in s  rang ing  from 22?$ to  90fo 
and g a in  r a t i o s  from 0 .2 5  to  0.91* However, th ey  f a l l  in to  the fo llo w in g
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approxim ate g ro u p in g s:
( i )  S tuden ts  a . c , h were o f  dubious A-3.evel a b i l i t y  on e n try  
( 0 - le v e l  g rades C in  P h y sics) and th i s  was confirm ed by th e i r  p e r fo r ­
mance in  b o th  the  ’E nd-o f-Y ear' and a c tu a l  A -le v e l E xam inations. They 
were a l l  q u ite  c o n sc ie n tio u s  s tu d e n ts , b u t th e  A -le v e l s tan d a rd  q u es tio n s  
in  th e  P o s t-T e s ts  o f t e n - l e f t  them in  co n s id e ra b le  d i f f i c u l t y .
( i i )  S tuden ts b . g,, n , r  These s tu d e n ts  were a l l  ex trem ely  
c o n sc ie n tio u s ; however, th e y  were o f  b o rd e r lin e  A - le v e l a b i l i t y  and 
f re q u e n tly , found the  new concep ts in tro d u ce d  during  the  course  very  
d i f f i c u l t  to  g ra sp  to  any dep th  o f  under s tan d in g . They w ere, however, 
p re p a red  to  re v is e  th e  work thorough ly  b e fo re  an exam ination  and th e y  
perform ed c re d i ta b ly  in  b o th  ’E nd-o f-Y ear’ and A - le v e l exam inations.
( i i i )  S tu d en ts  ,j. k In  c o n tr a s t  to  the  p rev io u s  group , th e se  
s tu d e n ts  p o sse ssed  good A - le v e l a b i l i t y  and were ab le  to  answer q u ite  
sea rch in g  q u e s tio n s  in  c la s s  and in  P o s t-T e s ts . However, t h e i r  work 
t o t a l l y  lacked  d e te rm in a tio n  so t h a t  t h e i r  i n i t i a l  advantage in  
u n d ers tan d in g  o f  new concep ts seemed to  have been squandered. T h e ir 
A -le v e l r e s u l t s  were as a  r e s u l t  w e ll below what th e y  m ight have ach ieved . 
For th e se  s tu d e n ts ,  th e re fo re ,  the  system  d id  n o t work too  w e ll; in  
t r a d i t i o n a l  c la s s  teach in g  s i tu a t io n s ,  I  found i t 'w a s  p o s s ib le  to  
s t im u la te  them to  g r e a te r  e f f o r t  by, f o r  exam ple, aim ing the  more 
d i f f i c u l t  o r a l  q u e s tio n s  in  t h e i r  d i r e c t io n .
( iv )  S tuden ts  1 , q These s tu d e n ts  had ev e iy  in c e n tiv e  to  achieve 
h igh  g rad es  a s  th e y  hoped to  e n te r  the d e n t i s t r y  and m edical p ro fe s s io n  
re sp e c tiv e ly *  Hoy/ever, a lthough  q u ite  able th e i r  l e v e l  o f  e f f o r t  
v a r ie d , and th e i r  achievem ent was n o t a s  g re a t  as cou ld  have been 
expec ted . S tuden t 1 was r a th e r  p reco c io u s  and d id  o n ly  as much as she 
though t she should do. S tudent q had a tte n d e d  sch o o ls  in  s e v e ra l
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c o u n tr ie s  as h e r  f a th e r  i s  in  the  o i l  in d u s try  and t h i s  cou ld  e x p la in  
h e r  la c k  o f  s e lf -c o n f id e n c e  and tendency  to  g ive  up whenever th in g s  
became d i f f i c u l t .
(v ) S tu d en ts  e ,  f .  p Soon a f t e r  th e  s t a r t  o f  the  c o u rse , th ese  
s tu d e n ts  emerged as the  th re e  most l i k e ly  to  produce the b e s t  q u a l i ty  
o f  work. They were v e ry  c o n sc ie n tio u s  and had the a b i l i t y  to  u n d ers tan d  
and ap p ly  th e  more d i f f i c u l t  concep ts  a t  t h i s  le v e l .  Indeed  on the  
ev idence o f  h e r  work in  th e  Lower S ix th , I  was hoping th a t  s tu d e n t f  
would be w orth  an "Oxbridge" a ttem p t in  h e r  t h i r d  y e a r , e s p e c ia l ly ,  
as  she was much younger than  the o th e rs  in  th e  y e a r  group , and a lso  
was t h a t  co m p ara tiv e ly  ra re  phenomenon -  an a s p ir in g  fem ale e n g in ee r.
Her perform ance during  the independent le a rn in g  p e rio d  was good b u t 
n o t, however, o u ts ta n d in g ; u n fo r tu n a te ly , h e r  work then  t a i l e d  o f f  
in  q u a l i ty  in  the Upper S ix th  and h er e v e n tu a l A -le v e l g rade was a 
d isa p p o in tin g  C.
S tuden t p p roduced copious n o te s  on the t e x t  books and volum inously  
d e ta i l e d  answ ers to  q u e s tio n s  and accoun ts o f  experim en ts. His m ajor 
problem  in  f a c t  was an i n a b i l i t y  to  s e le c t  w ith  judgement; he was 
a f r a id  to  leav e  any th ing  o u t so he p u t ev ery th in g  in ,  the  r e s u l t  being  
t h a t  any p ie ce  o f  work from him was o f  a t  l e a s t  th re e  tim es th e  q u a n t i ty  
o f  anyone e ls e * s .  I t  was l i k e l y  th e re fo re  t h a t  an independen t le a rn in g  
system  would be o f  c o n sid e rab le  va lue  to  him in  developing d is c r im in a tio n  
and s e l f - d i s c ip l in e  b e fo re  th ey  became r e a l l y  e s s e n t i a l  in  h ig h e r 
e d u ca tio n . The system was in  the even t s u c c e s s fu l in  a l im ite d  Tray in  
t h i s  re s p e c t;  s tu d e n t p d id  le a r n  to  be a l i t t l e  more s e le c t iv e  in  h is  
w ritin g  during  th e  co u rse .
S tuden t d and S tuden t m The rem ain ing  s tu d e n ts  cou ld  n o t be 
grouped w ith  anybody e l s e .  S tuden t d was v e ry  much an in d iv id u a l ,
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having a  p a ss io n a te  i n t e r e s t  in  N a tu ra l H is to ry  and l i t t l e  e l s e ;  th u s  
h is  n o te -w r it in g  was o fte n  s u p e r f i c i a l  and h is  shallow  und ers tan d in g  
showed up in  th e  q u a l i ty  o f  h is  P o s t-T e s t answ ers, and in  h is  exam ination  
marks. In  the Upper S ix th , he was f r e q u e n tly  ab sen t and gave h im se lf no 
chance a t  a l l  o f  ach iev in g  a  pass  grade a t  A -le v e l.
S tuden t m, a s  m entioned e a r l i e r ,  was m ild ly  d y s lex ic  and since  th i s  
was u n fo r tu n a te ly  coupled  w ith  v e ry  l im ite d  a b i l i t y  in  th e  s u b je c t ,  he 
made g ra d u a lly  sm a lle r  and slov/er p ro g re ss  u n t i l  in  the  Upper S ix th  he 
e f f e c t iv e ly  gave up hope o f  su ccess . The l im i te d  value f o r  him o f  
independen t le a rn in g  usin g  tex tbooks a s  the  c h ie f  re so u rce  has a lre a d y  
been m entioned.
( ° )  A ss is ta n ce  from A -le v e l M athematics
Somewhat in  c o n tra s t ,  to  the r e s u l t s  o f  the  F i r s t  T r i a l ,  the. Second 
T r ia l  re a ff irm e d  the su p portive  v a lu e  o f  read in g  A - le v e l M athematics 
f o r  A -le v e l P h y s ic is t s .  A lthough n o th in g  can be deduced from th e  
perform ance o f  s tu d e n t d, as e x p la in ed  above, i t  was c l e a r  th a t  d e sp ite  
t h e i r  g e n e ra l a b i l i t y  the  q u a l i ty  o f  the work o f  s tu d e n ts  e and n was 
much l im i te d  by t h e i r  la c k  o f  p o s t-O - le v e l M athem atics. A
7*33 The Q uestion Sheets
As din the  F i r s t  T r i a l ,  the s tu d e n ts ’ Q uestion Sheet answ ers were 
done as  homework and marked a s  such. The s tu d e n ts  once ag a in  seemed to 
a p p re c ia te  the b reak  from working on th e i r  own which d is c u s s io n  o f  t h e i r  
Q uestion  Sheet answers a ffo rd e d , and the  o p p o rtu n ity  to  check t h e i r  
p ro g re s s  a t  f i r s t  hand a g a in s t  t h a t  o f the o th e rs .  .
7*34 The P r a c t ic a l  S essio n s
The Second T r ia l  confirm ed the im p ression  gained  from the F i r s t  
T r ia l  th a t  th e re  a re  no in su p e rab le  problem s owing to  p r a c t i c a l  
experim en ts having to  be done a t  v a rio u s  s ta g e s  o f the co u rse . Once
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ag a in  the  s tu d e n ts  seemed to  en jo y  the v a r i e ty  th e reb y  in tro d u ced  and 
th ey  were q u ite  happy to  go on to  l a t e r  read in g  s ta g e s  and come' back 
to  an experim ent when i t  became, a v a i la b le .  T his was n ecessa ry  a  l i t t l e  
more o f te n  th an  fo r  the F i r s t  T r i a l  because o f  the s l i g h t l y  g re a te r  
number o f  s tu d e n ts  in v o lv ed .
7*35 G eneral O bservations
(a )  ’Team1 Learning
As in  the F i r s t  T r i a l ,  s tu d e n ts  were f r e e ly  allow ed to  compare 
n o te s  and converse q u ie t ly ,  so th a t  a s  much le a rn in g  from each o th e r  as  
p o s s ib le  would be encouraged. Again some s tu d e n ts  ( e .g . e ,  j ,  s ,  p ) 
found more need fo r  t h i s  m o tiv a tio n  and b o ls te r in g  o f s e lf -c o n f id e n c e  
than  o th e rs  ( e .g .  b , d , f ,  h ) who h a rd ly  conversed  a t  a l l ;  however, 
th e y  a l l  seemed to  a p p re c ia te  the d isc u ss io n  p e rio d s  a f t e r  Q uestion 
S hee ts  which I  ag a in  made as  in fo rm al a s  p o s s ib le .
(b ) S ta f f /S tu d e n t  Absence
The lo n g e r  p e r io d  o f  t h i s  t r i a l  u n d e r lin e d  even more than  fo r  the 
f i r s t  one th e  advan tages o f  the  system when s t a f f  o r s tu d e n t a re  a b se n t, 
o r  f r e q u e n tly  l a t e .  The l a t t e r  was a p a r t i c u l a r  problem a t  R e ig a te ; „ 
many s tu d en ts , t r a v e l l e d  c o n s id e ra b le  d is ta n c e s  and bus s e rv ic e s  were very  
u n r e l ia b le .
(c )  The T each e r’s Change o f  Role
The Second T r ia l  gave g r e a t e r  o p p o rtu n ity  f o r  any w o rrie s  on my 
p a r t  concern ing  my d i f f e r e n t  ro le  a s  teacher-m anager to  emerge. As 
m entioned e a r l i e r ,  I  en joy  a l l  a sp e c ts  o f  te a c h in g , n o t l e a s t  th e  c h a lk -  
a n d - ta lk  e x p o s it io n s  o f  a s u b je c t ,  and I  m ight have m issed t h i s  had 
th e re  n o t been o p p o rtu n ity  to  ’in d u lg e 1 in  i t  in  the  d isc u ss io n s  about 
th e  Q uestion  S heet a n s w e rs .. I  c e r t a in l y  en joyed  the  o p p o rtu n ity  f o r  
more t u t o r i a l  te a c h in g , i . e .  to  one o r  two s tu d e n ts  on ly ; q u ite  o f te n
d i f f i c u l t i e s  became apparen t which I  could  th en  en la rg e  on to  the 
whole group . Such a ’fe e d -b a c k ’ s i tu a t io n  i s  c l e a r ly  p o t e n t i a l ly  o f  
c o n s id e ra b le  v a lu e .
However, I  d id  e x p e rien c e , a s  in  the F i r s t  T r ia l  (S ec tio n  6.35)* 
th e  tem p ta tio n  n o t  to  make adequate  use o f  the  classroom  time made 
a v a ila b le  by th e  s tu d e n ts  working w ith o u t any ap p aren t need fo r  
a s s is ta n c e .  Having an even g r e a te r  a d m in is tra tiv e  lo a d  in  my new 
p o s i t io n ,  i t  would have been even e a s i e r  to  s l ip  in to  l e t t i n g  th e  
s tu d e n ts  g e t  on by them selves in  most p e r io d s . I  th e re fo re  had to  make 
an even g r e a te r  e f f o r t  no t to  l e t  t h i s  happen t h i s  tim e , b u t I  was, o f  
c o u rse , he lped  by my experience  o f  the  F i r s t  T r ia l ;  i t  had shown t h a t  
s tu d e n ts  do o f te n  need he lp  and w i l l  come and ask  f o r  i t  i f  the  te a c h e r  
i s  seen  to  be w i l l in g ly  a v a ila b le .
(a) Textbook Reading
As in  the F i r s t  T r i a l ,  i t  was n o tic e a b le  th a t  th e  s tu d e n ts  v a r ie d  
in  t h e i r  a b i l i t y  to  re a d  a t  le n g th  and w ith  c o n c e n tra tio n  during  the  
c la s s  p e r io d s . F requen t changes o f  a c t i v i t y  were ag a in  recommended to  
those  who found problem s here  and t h i s  seemed to  be q u ite  successfu l* . 
However, I  decided  to  in v e s t ig a te  the  s tu d en ts*  own f e e l in g s  about su ch  
d i f f i c u l t i e s  by Q u estio n n a ire  q u e s tio n s ; th ey  would a lso  be asked ab o u t 
any p re fe re n c e s  th e y  had concern ing  th e  tex tbooks p ro v id ed . Their 
answ ers a re  d iscu ssed  in  th e  n ex t s e c t io n .
7®b- The Q u estio n n a ire
This was d ev ised  in  o rd e r  to t e s t  th e  t r u t h  o f  my o b se rv a tio n s  
concern ing  the re a c t io n s  o f  th e  s tu d en ts  them selves to  th e  le a rn in g  
system ; th u s  the  ’a t t i t u d e ’ o f  each s tu d e n t concerning v a r io u s  a s p e c ts  
o f  the le a rn in g  system  and t h e i r  responses to  them could  be determ ined . 
Each s tu d e n t’s answ ers were then  used  to draw up a ’s tu d en t a t t i tu d e
p r o f i l e ’ . From a l l  o f the s tu d e n t a t t i t u d e  p r o f i l e s  a group a t t i t u d e
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p r o f i l e  was th en  drawn up; i t  i s  o b ta in ed  by sim ply adding up the 
g ro u p ’s responses to  each q u e s tio n  a t  each p o in t  o f  a  f iv e - p o in t  s c a le .
A copy o f  the Q u e s tio n n a ire , a sample ’s tu d e n t a t t i tu d e  p r o f i l e ’, and 
a  copy o f  the  ’group a t t i t u d e  p r o f i l e ’ w i l l  be found in  the Appendix.
The Q u estio n n a ire  was fo llo w ed  up by an in te rv ie w  o f  each  
can d id a te  a t  w hich h is  o r  h e r  answ ers were f r a n k ly  d iscu ssed ; I  f e l t  
t h a t  by then  I  knew the  c a n d id a te s  w e ll enough, and th ey  knew me w e ll 
enough, to  be sure  t h a t  th i s  f ra n k n e ss  was gen u in e . I  was, o f  c o u rse , 
ab le  to  a ssu re  them th a t  the  answ ers would be co m p le te ly  c o n f id e n t ia l  
and th a t  in  any d is c u s s io n  o r  r e p o r t  on t h e i r  view s, th ey  would n o t be 
r e f e r r e d  to  by  name. I t  was a ls o  im p o rtan t to  re a s s u re  them th a t  any 
c r i t i c i s m  by them would n o t a f f e c t  any l a t e r  C ollege assessm en t o f  them
by me; in  f a c t  I  made i t  c l e a r  t h a t  fran k  c r i t i c i s m  would be v e ry
welcome.
7*41 Q u estio n -b y -q u estio n  a n a ly s is
Q uestion  1 How much o f  the 2 y e a rs  o f  th e  A -le v e l course  do you th in k
ought to  be sp en t in  th i s  way?
ALL /  5 TERMS /  4  TERMS /  3 TERMS /  2 TERMS /  1 -TERM /  NON-,
A la rg e  m a jo r ity  (8Qfo) were s t ro n g ly  in  favou r o f  p a r t  o f  th e  course  be in g
covered  by an independent le a rn in g  system ; the  average number o f te rm s 
su g gested  (o u t o f  6) was 1 . 5, w i t h  a  range from none (s tu d e n ts  m and p ) 
to  fo u r  ( s tu d e n t b ) .
Q uestion  2 You may have s e v e ra l  reaso n s fo r  y o u r answ er to  q u e s tio n  1.
In  p a r t i c u l a r :
(a )  Do you th in k  th i s  approach has in c re a s e d  y o u r a b i l i t y  
. to  le a rn  by y o u rs e lf?
A LOT /  A . LITTLE /  NOT AT ALL
A la rg e  m a jo rity  (94j&) th o u g h t th a t  the  system had in c re a s e d  t h e i r  a b i l i t y
to  le a r n  by them selves to  some e x te n t .
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(b ) Do you th in k  th a t  you le a rn e d  th i s  p a r t  o f  th e  s y lla b u s : 
MUCH BETTER/ BETTER/ HO BETTER/ WORSE/ MUCH WORSE 
than  i f  a ’ t r a d i t i o n a l '  te ach in g  method ( ’ch a lk  and 
t a l k 1) had been used?
A sm all m a jo r ity  ( 63/ )  thought th a t  th ey  had covered  t h i s  p a r t  o f the  
sy lla b u s  b e t te r - th a n  by a t r a d i t i o n a l  method. S tudent 1 commented th a t  
she found i t  e a sy  to  re v is e  l a t e r  from h e r  own n o te s  and she f e l t  she 
und ers to o d  th e  7/0rk  w e ll in  s p i te  o f h e r  f r e q u e n t  absences th rough  
i l l n e s s  ( a  p re v io u s ly  m entioned s p in -o f f  advantage). S tuden t a , however, 
f e l t  t h a t  th e re  was a tendency n o t to  w r ite  good n o te s  bu t j u s t  to  work 
to  co v er the  Q uestion  Sheet q u e s tio n s ; h e r comment was ’i t  s o r t s  o u t 
th e  w orkers from the s h i r k e r s ’ . S tuden t e ag reed  th a t  i t  was a l l  to o  
easy  to  ju s t  copy b l in d ly  from the  book; however, s tu d e n t b ex p ressed  
a p p re c ia tio n  o f  o p p o rtu n ity  to  go back o v e r work one d id  n o t u n d e rs tan d  
on a f i r s t  re a d in g .
(c )  D id  y o u  e n j o y  t h i s  ’g u id e d  s e l f - t e a c h i n g  * m eth o d  
o f  w o r k in g
MUCH MORE /  MORE /  HO MORE /  HESS /  MUCH LESS * .
than  being ta u g h t in  a  t r a d i t i o n a l  manner?
A sm all m a jo r ity  f e l t  th a t  th e y  had en joyed  t h i s  method o f  working more 
th an  a t r a d i t i o n a l  method, a lth o u g h  th e re  was a  w ider sp read  o f answ ers 
to  th i s  q u es tio n  than f o r  any o th e r  q u e s tio n . S tudent j  su g g ested  t h a t  
o c c a s io n a l b reak s  from the system  would in c re a se  o v e r a l l  enjoym ent.
(a) Have you any o th e r  reaso n s f o r  you r answer to  q u e s tio n  1? 
ELease sp e c ify .
S tuden t f  f e l t  th a t  th e  method was good f o r  c e r ta in  to p ic s  p ro v id ed  th e  
s e c t io n s  were d isc u sse d  ad eq u a te ly  a t  the  end. S tu d en ts  g and h 
em phasised the value o f  ex p erien c in g  the  method f o r  fu tu re  s tu d e n ts  in
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h ig h e r  e d u ca tio n . However, s tu d e n t p j u s t i f i e d  h is  answer o f ’none ’ 
by ad m ittin g  h is  i n a b i l i t y  to  p re c is  n o te s  from a book so th a t  he 
w asted l o t s  o f time sim ply re w rit in g  book s e c t io n s . I n d i r e c t ly  he was 
s u re ly  g iv in g  good reaso n  f o r  having to  ex p erien ce  th e  system  a t  s ix th  
form le v e l .  S tuden t q a p p re c ia te d  the need to  acq u ire  se lf -c o n f id e n c e  
in  le a rn in g  by o n e s e lf .
Q uestion  3 How much was each  o f  the fo llo w in g  fe a tu re s  o f  your a b i l i t y
to  le a r n  by y o u r s e l f  improved by t h i s  course?
(a )  to  re a d  a book w ith  c o n c e n tra tio n ;
A GREAT DEAL /  A LITTLE /  NOT AT ALL 
7 5 /  o f  the  s tu d e n ts  thought t h a t  using  th e  system  had in c re a s e d  t h e i r  
a b i l i t y  to  re a d  a book w ith  c o n c e n tra tio n  a l i t t l e .  Even s tu d e n t p 
f e l t  t h a t  th e  use o f  th e  system had h e lped  him in  t h i s .
(b ) to  re a d  w ith  d is c r im in a t io n t i . e .  to  p ic k  o u t the 
im p o rtan t p o in ts .
A GREAT DEAL /  A  LITTLE /  NOT AT ALL 
A la rg e  m a jo r ity  (9 4 /)  f e l t  t h a t  t h e i r  a b i l i t y  to  re a d  w ith  d is c r im in a tio n  
had been improved a t  l e a s t  a  l i t t l e .  The s tu d e n ts  who th ough t t h i s  most 
s tro n g ly  were those  whose p re v io u s  schoo ls (A, B and C in  p a r t i c u l a r )  
had ’spoon-fed* i t s  s tu d e n ts  in  i t s  0 - le v e l  te ach in g .
(c ) to  be ab le  to  re a d  a book f o r  lo nger p e r io d s  than
p re v io u s ly ;
A GREAT DEAL /  A LITTLE /  NOT AT ALL
Not many s tu d e n ts  (1 9 /)  though t th a t  t h e i r  a b i l i t y  to  re a d  a book f o r
long p e rio d s  had been much improved.
(d) . to  o rg an ise  your work more e f f i c i e n t l y  th an  p re v io u s ly .
A GREAT DEAL /  A LITTLE /  NOT AT ALL 
A la rg e  m a jo r ity  (7 0 /)  f e l t  t h a t  t h e i r  a b i l i t y  to  o rg an ise  t h e i r  work
more e f f i c i e n t l y  had been im proved, w ith  h a l f  o f  the s tu d e n ts  answ ering
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1 a g r e a t  d e a l1. The comment to  3b a lso  a p p lie s  h e re .
Q uestion  A This q u e s tio n  l i s t s  some o f  the reaso n s which could be g iven  
fo r  a  s tu d e n t being a b le  to  le a rn  new work b e t t e r  by t h i s  
method th an  by a t r a d i t i o n a l  teach in g  method. Which o f  
them ( i f  any) apply  to  you?
(a )  You have always found le a rn in g  from books e a s ie r  th an  
by l i s te n in g  to  someone ta lk in g ;
YES /  NO
A t h i r d  o f  th e  s tu d e n ts  f e l t  t h a t  they  le a rn e d  b e t t e r  from books than  
by l i s t e n in g  to  someone ta lk in g . A number were n o t su re , a s  might be 
ex p ec ted .
■(b) th e  tex tbooks you have been u s in g  p u t th e  id e a s  more
c le a r ly  than  your p re s e n t te a c h e r  (be fra n k  p le a s e t ) ;
YES /  NO
The s tu d e n ts  were ro u g h ly  e q u a lly  d iv id ed  as to  w hether the tex tbooks 
used  f o r  th e  system p u t the  id e a s  more c le a r ly  than  t h e i r  'p re s e n t  
te a c h e r ’ , i . e .  m yself. X had asked f o r  s p e c ia l  f ra n k n e ss  in  answ ering 
t h i s  q u estio n .’ .S tudent c c an d id ly  adm itted  th a t  he found d i f f i c u l t y "  
l i s t e n in g  to  some te a c h e rs  fo r  any le n g th  o f  time I S tu d en t f  su g g ested
th a t  a  com bination o f  tex tbook  and te a c h e r  was most h e lp fu l .
(c )  You were ab le to  work a t  your own pace to  some e x te n t ;  
YES /  NO
A la rg e  m a jo r ity  (8 1 /)  thought t h a t  s e lf -p a c in g  was a m ajor rea so n  fo r  
s tu d e n ts  be in g  ab le  to  le a rn  new work b e t t e r  through independent le a rn in g . 
T h e ir views on s e lf -p a c in g  were c l a r i f i e d  by t h e i r  ansv/ers to  q u es tio n  7 
l a t e r .
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(a) I  was ab le  to  g ive  you in d iv id u a l  he lp  r a th e r  more e a s i ly  
w ith  th i s  method (and a lso  when you needed i t ) ;
YES /  NO
H alf o f the  s tu d e n ts  thought th a t  b e in g  ab le  to  have in d iv id u a l  he lp  -when 
re q u ire d  was a u s e f u l  b e n e f i t  o f  independent le a rn in g . However, s tu d en t b 
a s s e r te d  t h a t  many s tu d e n ts  a re  r e lu c ta n t  to  ask  f o r  h e lp ; t h i s  was 
p ro b ab ly  a  c r i - d e - c o e u r  s in ce  b o th  he and h is  c lo se  f r ie n d ,  s tu d e n t h , 
have shy p e r s o n a l i t i e s .  S tuden t d adm itted  t h a t  he did. n o t a sk  fo r  h e lp  
because he needed i t  too  o f te n  -  a  p a ra d o x ic a l new p o in t .  S tuden t p 
co n tin u ed  h is  campaign f o r  t r a d i t i o n a l  te ach in g  by a s s e r t in g  th a t  i f  the 
te a c h e r  gave a good e x p o s it io n  o f  any to p ic ,  in d iv id u a l  he lp  w o u ld n 't be 
needed anyway.
(e )  having to  th in k  about the  s u b je c t m a tte r  and summarise 
• i t  y o u rs e lf  he lp ed  you to  un d ers tan d  i t  and memorise i t ;  
YSS /  NO
A la rg e  m a jo r ity  ( 7 f / )  though t t h a t  i t  was h e lp fu l  to  u n d e rs tan d  and 
memorise new work to  have to  th in k  about the  su b je c t m a tte r  and summarise 
i t  fo r  o n e s e lf .  -
( f )  any o th e r  reason? ELease s p e c ify  i f  you can .
S ev e ra l s tu d e n ts  commented on the  value o f  being  ab le  to  adop t o n e 's  own 
’s ty le  ' o f  le a rn in g . Thus s tu d e n t e found i t  b e s t  to  w rite  th in g s  down 
tw ice and read  them s e v e ra l  tim es; s tu d e n t h found i t  in v a lu a b le  to  be 
ab le  to  c o n ce n tra te  on the th in g s  he h im se lf found d i f f i c u l t .  S tudent 1 
l ik e d  b e in g  a b le  to  work on h e r  own and a t  h e r  own p ace , and be in g  a b le  
to  work h a rd e r  a t  home th an  in  c l a s s  because she cou ld  co n cen tra te  b e t t e r  
th e re .
Q uestion  5 On th e  o th e r  hand, the fo llo w in g  a re  reaso n s which m ight 
be g iven  fo r  n o t having  le a rn e d  as  w e ll by t h i s  method as
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by a  t r a d i t i o n a l  approach. Which, i f  any, ap p ly  to  you?
(a ) You have always found le a rn in g  from books more d i f f i c u l t
th an  by l i s te n in g  to someone ta lk in g ;
YES /  NO
This q u estio n  co n ta in ed  the  same s u b je c t  q u e s tio n s  as Q uestion  4 , b u t 
s e t  in  the  c o n tra ry  sen se , w ith  a  few v a r ia t io n s .  This served  two 
p u rp o ses: i )  as a check o f  th e  answ ers to  Q uestion 4 ; i i )  to  a llow
a s tu d e n t to  e x p re ss  a  s trong  op in ion  c o n tra ry  to  the  th in k in g  beh ind
the Q uestion  4  su b -q u e s tio n s . The answers tu rn e d  o u t v e ry  s im i la r  to
Q uestion  4  (a )  b u t one o r two u n in te n t io n a l  c o n tra d ic t io n s  were found 
here  and s o r te d  o u t a t  subsequent in te rv ie w s .
o o  the tex tb o o k s you have been u sin g  d id  n o t p u t  the
id e a s  over as c l e a r ly  as your p re s e n t te a c h e r  (be
fra n k , p le a se .’ );
YES /  NO
The answers were v e ry  s im ila r  to  Q uestion  4  (b ) .
(c )  You don’t  l ik e  being  ab le to  work a t  your own pace ;
you p r e f e r  to  go a t  the same pace a s  the  r e s t  o f  th e  c la s s ;
YES /  NO
S tuden t d took  th e  o p p o rtu n ity  here to  em phasise th a t  he had n o t been 
a b le  to  work a t  h is  own p ace . He had c o n t in u a l ly  had to  ru sh  the
read in g  j u s t  b e fo re  the Q uestion Sheets in  o rd e r  to  keep pace w ith  the
o th e r s .
(d) You found doing so much read in g  bo rin g  so th a t  i t  wa3
o f te n  d i f f i c u l t  to  make y o u rs e lf  work;
YES /  NO
This was a d i f f e r e n t  q u e s tio n . Roughly h a l f  o f  the  s tu d e n ts  ad m itted  to  
f in d in g  i t  d i f f i c u l t  sometimes to  make them selves work, because o f
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boredom w ith  the  re a d in g . These answ ers should  c le a r ly  be the cause f o r  
concern . P o ss ib le  rem edies a re  d isc u sse d  in  the  nex t' c h a p te r .
(e )  some o th e r  reason?  P lease  s p e c ify  i f  you can.
S tuden t a  made th e  p o in t  th a t  i t  i s  o f te n  d i f f i c u l t  to  p r e c is  tex tb o o k s 
such a s  Nelkon, so t h a t  one w r i te s  e x c e s s iv e ly  copious n o te s . She 
suggested  th a t  many s tu d e n ts  need a l o t  o f  h e lp  w ith  n o te -w r i t in g .  She 
a lso  em phasised t h a t  m a te r ia l  which i s  m erely  cop ied  and n o t r e a l l y  
u n d ers to o d  on re a d in g  i s  n o t r e ta in e d  f o r  any le n g th  o f  tim e . S tuden t e 
echoed t h i s ;  she r e a l i s e d  h e r  la c k  o f  u n d e rs tan d in g  o f  p a r t s  o f  the 
sy lla b u s  when re v is in g  f o r  th e  ’Mock A -leve l*  exam inations a  term  l a t e r .  
S tuden t e f e l t  th a t  h e r  la c k  o f s e lf -c o n f id e n c e  was n o t he lped  by 
worry o v e r w hether h e r  n o te s  were adequate . S tudent k  though t i t  was 
d i f f i c u l t  to  l in k  th e  d i f f e r e n t  to p ic s  to g e th e r  and to see a p a t te r n  in  
t h e i r  developm ent; a  te a c h e r  can o f course p rov ide  such l in k s  i f  ■ 
te ach in g  t r a d i t i o n a l l y .
Q uestion  6 I t  would be h e lp fu l  to  have your comments on th e  m a te r ia ls  
used  in  th i s  system . P lease  comment on them below , u s in g  
words such a s  ’’could  be (much?) improved” , " s a t i s f a c t o r y ”-, 
"very  c lte a r" , e tc .  S p ec ify  p a r t i c u l a r  ones i f  you w ish -  
. . t h i s  w i l l  be most u s e f u l .
(a )  Reading re fe re n c e s
Most s tu d e n ts  ( 63/ )  found the  re a d in g  re fe re n c e s  c le a r  and s a t i s f a c to r y .  
Most s tu d e n ts  found th e -c o n c is e ly -w r it te n  ’Nelkon* more h e lp fu l  th an  
’Thom ing* which p ro v id es  much more in fo rm a tio n  and th e re fo re  needs 
s e le c t io n  to  be made.
(b ) In fo rm atio n  sh ee ts
Most s tu d e n ts  (63/ )  found th e  in fo rm atio n  s h e e ts  u se fu l,, w ith  a  coup le
-  176 -
l ik in g  them very  much* They were f e l t  to  f i l l  in  some gaps l e f t  by 
bo th  o f th e  recommended tex tb o o k s.
(c )  W orksheets
Most s tu d e n ts  (ag a in  63/ )  found the  experim ent w orksheets c l e a r  and 
u s e f u l .  The experim ents were c e r ta in ly  done w e ll and w r i t t e n  up c le a r ly .
N early  a l l  o f  the s tu d en ts  found the  Q uestion Sheets u s e f u l .  S tuden ts  
k  and 1 s a id  t h a t  th ey  helped  a g re a t  d e a l to  show up in ad eq u ac ies  in  
read in g  and n o te - ta k in g , and to  in d ic a te  the s tan d a rd  o f  A -le v e l q u e s tio n s  
and how to  ta c k le  them. The main c r i t ic i s m s  w ere: ’ too lo n g 1 (s tu d e n t g)
and 'sh o u ld  be done under exam ination  c o n d i t io n s ’ (s tu d e n ts  f  and n ) .  
Q uestion 7 (a )  This le a rn in g  system has a llow ed  you to  work a t  your
own pace (a p a r t  from m eeting Q uestion  -Sheet d e a d lin e s ) .
Do you approve o f  such 's e l f - p a c in g *?
YES /  NOT SURE /  NO 
P lease  e x p la in  your answ er.
The advantages and d isad v an tag es  o f  s e lf -p a c in g  m entioned e a r l i e r  were 
borne o u t by th e  s tu d en ts*  own comments, the 'Y e s ',  'Not s u r e ’ and 'No' 
answ ers being  ro u g h ly  e q u a lly  w eigh ted . Thus th ey  m entioned;
' I  p r e f e r  to  have to  meet a d e a d lin e ';
' I  ten d  to  g e t  la z y  a t  tim es w ith o u t p u sh in g 1;
’I  found I  worked f a r  h a rd e r when allow ed  to  go a t  my own p a c e ';
’one m ight n o t know how slow ly  one i s  going compared w ith  the  o th e r s ,  
and n o t f i n i s h  th e  s y l la b u s ’;
’one m ight n o t know o n e ’s own b e s t  sp eed ’ (v e ry  p e rc e p tiv e  o f  s tu d en t h i ) ;  
’i t  a llow s you to  c o n ce n tra te  on the p a r t s  you r e a l t y  n e e d '.
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(b ) The Q uestion  Sheet d e ad lin e s  d id  impose an o v e ra l l  speed 
o f  working on the group. Comment on' th i s  speed as f a r  
as you were concerned.
MUCH TOO FAST /  A LITTLE TOO FAST /  OUST RIGHT /
A LITTLE TOO SLOW /  MUCH TOO SLOW 
A sp read  o f  answ ers was found here bu t the  b ig g e s t  group (3 8 /)  was the 
one which f e l t  t h a t  th e  speed 7/as ’ j u s t  r ig h t* .  Only two s tu d e n ts  f e l t  
t h a t  th e  speed was v e ry  u n s u ita b le  fo r  them: ( i )  s tu d e n t g found i t
’much too fa s t*  so t h a t  he f e l t  th e  p re s su re  o f  hav ing  to  c a tc h  up 
f a i r l y  f re q u e n tly ;  t i e  main rea so n  was h is  i n a b i l i t y  to  be s u f f i c i e n t ly  
s e le c t iv e  7/hen w r it in g  n o te s  from th e  books, ( i i )  S tudent q found i t  
’much too  slow *, b u t h e r  n o te s  were r a th e r  c a r e le s s ly  w r i t te n ,  and h e r 
th in k in g  abou t th e  id e a s  in v o lv ed  r a th e r  sh allo w . The r e s u l t  was t h a t  
h e r  subsequen t exam ination  perform ance was l e s s  good than  i t  m ight have 
been.
Thus i t  could  be argued  th a t  the speed w asn’t  b a d ly  chosen b u t the f a c t  
th a t  th ese  tv/o s tu d e n ts  found i t  a  ’m ism atch’ in d ic a te d  th a t  th e re  v/as 
something am iss w ith  t h e i r  approach to  th e  use o f  th e  system . This i s  
d iscu ssed  in  the  n e x t c h a p te r .
Q uestion  8 The d is c u s s io n s  a f t e r  th e  r e tu rn  of y o u r answers to  the 
Q uestion  Sheets 7/ere in te r lu d e s  i n  yo u r s e lf - te a c h in g  
during  which you .le a rn ed  from your fe l lo ? /- s tu d e n ts  and 
from my comments. How u s e f u l  d id  you. f in d  th e se  d isc u ss io n s?  
VERY USEFUL /  QUITE USEFUL /  NOT MJCH USE 
P lease  ex p la in  why.
N early  a l l  o f  the s tu d e n ts  f e l t  t h a t  the Q uestion  Sheet d is c u s s io n s  were 
u s e f u l ,  t h e i r  re a so n s  ju s t i f y in g  my aims in  in c lu d in g  them. They were
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though t to  c l a r i f y  d i f f i c u l t  p o in ts  in  p rev io u s  work and to  help lin k  
the v a rio u s  s u b je c t a re a s , a p a r t  from th e  obvious v a lu e - in  showing how 
A -le v e l q u e s tio n s  should  be answered.
7*5 R e f le c t io n s  on the  Second T r ia l
As in d ic a te d  a t  the end o f C hapter 6, the  Second T r ia l  was designed  
to  focus on some o f  th e  is s u e s  r a is e d  by the  F i r s t  T r ia l  and to  
c o n ce n tra te  on th e  e f fe c t iv e n e s s  o f  the  system from the s tu d e n ts ' p o in t  
o f  view. The d a ta  concern ing  the  le a rn in g  ach ieved  by the Second T r ia l  
s tu d e n ts , bo th  a s  a group and in d iv id u a l ly ,  and the  more g en e ra l 
o b se rv a tio n s  concern ing  the  advan tages and d isad v an tag es  o f  the le a rn in g  
system p e r  s e , a re  d iscu ssed  in  th e  co n tex t o f  the whole in v e s t ig a t io n  
in  th e  n ex t c h a p te r . However, th e  fo llow ing  p o in ts  might u s e f u l ty  be 
n o ted  h e re :
(a )  Frankness on th e  p a r t  o f  the  s tu d en ts  when re p ty in g  to  the  
Q u estio n n a ire  was q u ite  a p p a ren t; th u s  t h e i r  answ ers were l i k e l y  to  
have co n sid e ra b le  r e l i a b i l i t y  and v a l id i t y  (C o stin  e t  a l ,  1971)•
(b ) P e r s o n a l i ty  was seen to  be an im p o rtan t f a c to r  govern ing  the  
degree o f  su ccess  ach ieved  by an in d iv id u a l s tu d e n t w ith  the  system . *
(c )  S tu d e n ts ' p re v io u s  schoo l backgrounds were a lso  seen  to be 
im p o rtan t, p a r t i c u l a r ly  w ith  r e s p e c t  to  t h e i r  a t t i t u d e s  to  having to  
work f o r  long p e r io d s  on th e i r  own, e .g .  p re v io u s ly  'sp o o n -fe d ' s tu d e n ts  
approached t h i s  mode o f  le a rn in g  w ith  apprehension  b u t were among the  
most a p p re c ia tiv e  a f te rw a rd s .
(d) I t  i s  suggested  in  S ec tion  4*4 th a t  a t  the end o f  an 
'i l lu m in a t iv e ' in v e s t ig a t io n ,  n o t on ly  the s tu d e n t bu t the te a c h e r  
and the re a d e rs  o f  the r e p o r t  should know in  co n sid e ra b le  d e t a i l  what 
i t  i s  l ik e  to  have taken  p a r t  in  i t .  The generous response by the 
s tu d e n ts  to  my re q u e s t fo r  f u l l  and fran k  answ ers to  the Q uestio n n a ire
c e r t a in ly  gave me, as the 'te a c h e r/m a n ag e r ' c o n s id e ra b le  in s ig h t  as to
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what i t  f e l t  l ik e  to he a t  th e  ’re c e iv in g  e n d ’ o f  the le a rn in g  system.
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CHAPTER 8
SUMMARY. CONCLUSIONS AND RECOMMENDATIONS 
As e x p la in e d  in  th e  In tro d u c tio n , c ircum stances p re v a il in g  a t  the
f
time o f  the f i n a l  p re p a ra t io n s  o f  th i s  In v e s t ig a t io n  meant th a t  the 
le a rn in g  system  d ev ised  was much l e s s  am b itious than  had been env isag ed  
p re v io u s ly . However, as  a lso  e x p la in ed , i t  was decided  to  face  up to  
the  l im i ta t io n s  imposed and tu rn  the in v e s t ig a t io n  in to  one where such 
l im i ta t io n s  a re  an every -day  r e a l i t y ,  i . e .  one where the te a c h e r  and 
p u p i ls  in vo lved  were working u n der the  norm al f in a n c ia l  and l im ite d - tim e  
c o n s t r a in t s  in  a  ty p ic a l  le a rn in g  s i tu a t io n  w ith  no s p e c ia l  p r iv i le g e s .
The' r e s u l t s  o f  such an in v e s t ig a t io n ,  i t  was hoped, would th e re fo re  be 
o f  i n t e r e s t  to  the many o th e r  te ac h e rs  working in  s im i la r  every -day  
c ircu m stan ces .
In  t h i s  C hapter, a f t e r  c o l la t in g  and d isc u ss in g  the  r e s u l t s  o f  
the  two T r ia l s ,  I  s h a l l  look b r i e f l y  a t  improvements I  would now make 
in  the in v e s t ig a t io n  w ith  h in d s ig h t, and sp ec u la te  on what could  be done 
a t  an o th e r tim e and in  d i f f e r e n t  c ircu m stan ces .
8 .1  Independence o r  In d iv id u a liz a t io n ?  -
As d isc u sse d  a t  some le n g th  in  C hapter 1 , any system  o f in s t r u c t io n  
and le a rn in g  can be a t  any p o in t  on the tw o-dim ensional 1 in  dependence-  
in d iv id u a l iz a t io n 1 continuum. The m ajor change in  d esig n  o f  th e  system 
used  in  t h i s  in v e s t ig a t io n ,  which was fo rc e d  upon i t  by th e  c ircu m stan ces  
m entioned above, was a c o n sid e rab le  swing from in d iv id u a l iz a t io n  to  
independence. In  the  ev en t, the  system gave the  s tu d en ts  the ex p erien ce  
o f  working in d ep en d en tly  o f  the  te ac h e r fo r  s e v e ra l le s so n s  a t  a  time and 
f o r  about th re e  months o v e r a l l ,  so th a t  i t  has been p o s s ib le  to  in v e s t ig a te  
the p resence  o r o therw ise  o f  the a n t ic ip a te d  advantages and d isad v an tag es  
o f  independent le a rn in g , b o th  d i r e c t  and in d i r e c t ,  as o u tl in e d  in
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S ec tio n s  2 .21  and 2 .2 2 . The main in d iv id u a l iz a t io n  rem ain ing  was th a t  
o f 'b re ak in g  th e  lo c k s te p ' (S ec tio n  2 .142) by a llow ing s e lf -p a c in g  to  
a c e r ta in  degree; the consequences o f t h i s  have been examined from b o th  
the  s tu d en ts*  and te a c h e r ’s p o in t  o f  view and are  d iscu ssed  below.
8 .2  Rate o f P ro g ress
Since th e  s tu d e n ts  in v o lv ed  were an A -le v e l exam ination  group , i t  
was im p o rtan t t h a t  th e y  should be covering th e  sy lla b u s  a t  a  r a te  
com parable w ith  t h a t  ach ieved  by a group being  ta u g h t in  a c o n v en tio n a l 
manner. T h e re fo re , a s  ex p la in ed  in  S ec tion  5*3> I  d ecided  to  impose 
some r e s t r a i n t  on th e  degree o f  s e lf -p a c in g  which would o th e rw ise  have 
been p o s s ib le ;  a s  a  r e s u l t ,  1 0 - 1 4  days became, the le n g th  o f  s e l f ­
pacing  ' r u n s ' .  W ithin  th e se  p e r io d s , the  e x te n t o f  s e lf -p a c in g  p o s s ib le  
was a c tu a l ly  q u ite  c o n s id e ra b le ; a  s tu d e n t could  work v e ry  slow ly indeed  
i f  he w ished, b u t would th en  need to  make up the l o s t  time a t  home o r  in  
p r iv a te  s tudy .
(a )  In d iv id u a l  pacing
The F i r s t  T r ia l  in d ic a te d  th a t  s tu d e n ts  m ight n o t  ta k e  f u l l  
advantage o f  even th e  l im ite d  degree o f  s e lf -p a c in g  a llow ed them 
(S ec tio n  6.31)* However, i t  was r e a l i s e d  th a t  t h i s  le v e l l in g - o u t  o f  
pace was p ro b ab ly  the  r e s u l t  o f  th e  p a r t i c u l a r  p e r s o n a l i t i e s  in v o lv e d , 
the  ab le  s tu d e n ts  ten d in g  to  be la z y , and the  le s s - a b le  s tu d e n ts  being  
p re p a re d  to  c a tc h  up by hard  work.
The Second T r ia l  showed a g r e a te r  in d iv id u a l  v a r ia t io n  o f  pace , 
w ith  th e  b r ig h te r  s tu d e n ts  c a p i ta l iz in g  on th e i r  a b i l i t y  and ten d in g  
to  move ahead in  s p u r ts .  I t  appeared th a t  la rg e  gaps cou ld  have opened 
up in  a  f r e e  s e lf -p a c in g  s i tu a t io n .
(b) Group pacing
The F i r s t  T r i a l  produced a w o rry in g ly  slow group speed , l a r g e ly  
because the  group was paced e x te r n a l ly  a t  about the  speed o f  the  f a s t e r
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s tu d e n ts , and th ese  as e x p la in ed  above were making f a i r l y  slow p ro g re s s . 
A lso , as  ex p la in ed  in  S ec tion  6 .31  (b ) ,  th e re  were e x ten u a tin g  circum ­
s ta n c e s . N e v e rth e le s s , the  Second T r ia l  a lso  produced a slow er group 
speed -than hoped f o r ,  p a r t i c u l a r ly  f o r  the  i n i t i a l  b a s ic  r e v is io n  s e c tio n  
which should  have been covered  q u ite  q u ick ly . However, the p robab le  
e x p la n a tio n  i s  th a t  th e  o p p o rtu n ity  to  work slow ly  and th o ro u g h ly  d id  
in  f a c t  expose w eaknesses in  s tu d en ts*  u n d erstand ing  o f th e  b a s ic  
m a te r ia l  which th e y  now had th e  tim e to  c o n ce n tra te  on and make c l e a r  to  
them selves.
The s tu d en ts*  own o p in ions on s e lf -p a c in g  were in te r e s t in g ly  v a r ie d  
(Q uestion  7 (a ) o f  the Q u estio n n a ire , Page 176 ) . Those n o t in  fav o u r 
c l e a r ly  a p p re c ia te d  th e  f a c t  t h a t  t h e i r  own chosen speed cou ld  e a s i l y  
be too slow o r  too  f a s t  fo r  t h e i r  own good; the  m a jo r ity  f e l t  t h a t  th e  
imposed o v e ra l l  speed was about r i g h t  (Q uestion 7 (h ) ,  Page 177)* This 
was v e ry  im p o rtan t from the p o in t  o f  view o f  m orale o f  th e  s tu d e n ts ;  
doing w e ll  in  t h e i r  exam inations i s  a top  p r i o r i t y  fo r  most A -le v e l 
s tu d e n ts  and confidence  i s  q u ic k ly  l o s t  i f  i t  i s  f e l t  t h a t  p ro g re s s  i s  
too slow f o r  the sy lla b u s  to  be co vered . S tuden ts  who want to  p r e s s - 
ahead should  c e r t a in l y  be allow ed to  do so; th e  f l e x i b i l i t y  o f  p ac in g  
v i s - a - v i s  the  Q uestion  Sheet d e a d lin e s  observed  in  Guide Sheets 2 and 3 
o f  th e  Second T r ia l  was th e re fo re  much to be encouraged.
8 .3  Learning E f f ic ie n c y
Y/hatever the  's p i n - o f f '  advantages of adopting  a p a r t i c u l a r  
le a rn in g  system fo r  an exam ination c o u rse , th e y  would p a le  in to  i n s ig ­
n if ic a n c e  i f  the  le a rn in g  were i n e f f i c i e n t ,  so th a t  th e  exam ination  
r e s u l t s  were l e s s  good than would be ach ieved  by an o th er method. For 
t h i s  in v e s t ig a t io n  th e re  were th re e  m easures o f  le a rn in g  e f f ic ie n c y  
a v a i l a b le ;
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(a )  B re- and P o s t-T e s ts
(b ) Q uestion  Sheets
(c ) C ollege and R ib lic  Exam ination r e s u l t s .
8 .31  P re -  and P o s t-T e s t D ata
The McGuigan Gain R atio  (M.G.R.) was used  to  e s tim a te  the  su ccess  
o f  th e  system , w ith  0.50 su g g ested  as  the lo w est accep tab le  v a lu e . By 
th i s  c r i t e r i o n  the  F i r s t  T r ia l  b a re ly  succeeded (M.G.R. -  0 .3 0 ) b u t the 
Second T r ia l  gave p ro g re s s iv e ly  h ig h e r  v a lu es  (0 .3 9 , 0 .6 0 , 0*73) fo r  the 
th re e  Guide S h ee ts . As d isc u sse d  in  S ec tio n  6 .32  ( a ) ,  I  su g g est t h a t  
th ese  a re  s a t i s f a c to r y  f ig u re s  f o r  one im p o rtan t re a so n , v i z . ,  the 
q u e s tio n s  u sed  f o r  the  Bre - /P o s t - T e s ts  were p rev io u s  A -le v e l exam ination 
q u e s tio n s . They were chosen in te n t io n a l ly  so t h a t  th e  s tu d e n ts  cou ld  
be g iv e n  p ra c t ic e  in  ta c k l in g  q u e s tio n s  a t  t h a t  le v e l .  However, such  
q u e s tio n s  a re  o f  a  d i f f i c u l t y  which i s  in ten d ed  to  d isc r im in a te  between 
h ig h  and low a b i l i t y  s tu d e n ts  who have com pleted the co u rse ; th u s  weak 
s tu d e n ts  w i l l  alw ays f in d  d i f f i c u l t y  w ith  av e rag e -s tan d a rd  q u e s tio n s , 
and t h i s  shows up in  the M.G.R. v a lu e s .
A nother reaso n  f o r  v a r ia t io n  in  M.G.R., a s  a lso  ex p la in ed  in  
S ec tio n  6 .32  ( a ) ,  i s  the le v e l  o f  pre-know ledge; the  low er t h i s  i s  (a s  
fo r  Guide Sheets 2 and 3) the  h ig h e r  i s  l i k e ly  to  be th e  M.G.R.
In d iv id u a l ly , the Gain R atio  v a r ia t io n  was from 0.23 to  O.78  f o r  the 
F i r s t  T r ia l ,  and 0 .23  to  0 .91  f o r  the Second* In  S ec tions 6 .32  (b ) and 
7*32 (b ) i t  i s  made c le a r  t h a t  t h i s  v a r ia t io n  was the r e s u l t  o f  co n sid e ra b le  
'in d iv id u a l  d i f f e r e n c e s ',  n o t on ly  in  the  s tu d en ts*  a b i l i t i e s  (S ec tio n s  
6 .1  and 7 * l)  b u t a lso  t h e i r  p e r s o n a l i t i e s ,  a t t i t u d e s  to  work, c a re e r  
a s p i r a t io n s ,  e tc .  Only i f  the  system had been much more in d iv id u a liz e d  
would one have expected  a c o n s id e ra b le  le v e l l in g -u p  o f  the  T est sco res  
as  the  weaker s tu d e n ts ’ problem s were overcome. (The range would
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d im in ish  because th e re  would be much le s s  scope fo r  improvement o f  th e  
h ig h e r  s c o re s ) .
8 .32  Q uestion Sheets
In  t r a d i t i o n a l  A -le v e l P hysics te a c h in g , te a c h e rs  te n d  to  use 
q u e s tio n s  on the work c u r r e n t ly  being  s tu d ie d  as  'homework1, and t h i s  
i s  o f te n  the  o n ly  'in d e p e n d e n t' le a rn in g  the s tu d e n t ex p e rien ces . In  
t h i s  independen t le a rn in g  system under in v e s t ig a t io n ,  th e re  Y/as n o t 
r e a l l y  any need to  s e t  q u estio n s  for'hom ework; a l l  I  had to  do 7/as to  
i n s t r u c t  the group to  c a r ry  on a t  home ? d th  the  read in g  in d ic a te d  in  
the  Guide Sheet f o r  the  time norm ally  re q u ire d  f o r  'homework* -  say  
fo u r  hours p e r  week fo r  each A -le v e l su b je c t .
However the Q uestion Sheets p rov ided  in  my system  d id  serve th e  
fo llo w in g  fu n c t io n s :
(a ) as  p r a c t ic e  in  w ritin g  e ssay s  and so lv in g  problem s d i r e c t ly  
on the. read in g  j u s t  done;
(b ) as an on-going check f o r  the s tu d e n ts  th a t  th e y  were under­
s tan d in g  th e i r  re a d in g . This was most im p o rtan t m orale-boo s tin g  and 
p ro v id ed  the m o tiv a tio n  to  approach  the  n e x t p ie c e  o f  read in g  w ith  
en thusiasm . These p o in ts  were borne o u t by th e  ansv/ers to  Q uestion 6 (d ) 
o f  th e  Q u estio n n a ire .
(c ) as  an on-going check f o r  the  te a c h e r  t h a t  th e  s tu d e n ts  were 
u n d ers tan d in g  the re a d in g . Of c o u rse , as w ith  t r a d i t i o n a l  homework, 
th e se  q u e s tio n s  were being  done w ith  th e  he lp  o f  o th e r  s tu d e n ts ,  p a re n ts ,  
e t c . ,  and t h i s  v/as to  be encouraged; I  have always tak en  the l in e  t h a t  
he lp  from any source i s  v e ry  v/elcome. However, t h i s  does mean th a t  
marks o r g rades awarded f o r  'homework' a re  n o t v e ry  m eaningful as 
assessm en ts; the on ly  assessm ents as to  p ro g re s s , a b i l i t y  and l ik e d y  
fu tu re  perform ance were p rov ided  by th e  P re - /P o s t-T e s ts  Y/hich I
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i n s i s t e d  should  he done w ith o u t any a s s is ta n c e  w hatsoever.
(d ) as  p ro v id in g  p o in ts  fo r  d is c u s s io n  when t h e i r  answ ers were 
re tu rn e d . Y /ithout th e s e , tb s  te a c h e r  would have to  ask f o r  su g g es tio n s  
as to  what the s tu d e n ts  wanted to  d is c u s s , i . e .  th e  p a r t s  o f  the read in g  
th ey  f e l t  they  d id  n o t u n d e rs tan d . T heir answers to  th e  Q uestion Sheets 
however u s u a lly  made t h e i r  d i f f i c u l t i e s  o n ly  to o  c le a r .
(e )  a s  co n v en ien t ' f o c a l 1 p o in ts  which i t  co u ld  be i n s i s t e d  the  
whole group could  re a ch  a t  the  same tim e; th u s  the  degree o f  s e l f ­
pacing  co u ld  be e a s i t y  c o n tro l le d .
As in d ic a te d  i n  S ec tio n s  6.33 and 7*33? the  s tu d e n ts  seemed to  
a p p re c ia te  the b reak  from working on t h e i r  own which d is c u s s io n  o f  the 
Q uestion  Sheet answ ers a ffo rd e d , and the o p p o rtu n ity  to  check t h e i r  
p ro g re s s  a t  f i r s t  hand a g a in s t  th a t  o f th e  o th e r s .  This was borne o u t 
by t h e i r  answers to  Q uestion 8 o f  the  Q u estio n n a ire  (S ec tio n  7*41)*
8 .33  E nd-of-Y ear Exam ination R e su lts  R
A u s e f u l  measure o f  e f f ic ie n c y  o f the  le a rn in g  system  i s  a com parison 
betw een th e  Bre - /P o s t - T e s t  r e s u l t s  and the  T r ia l  s tu d en ts*  perform ance 
in  th e  College E nd-of-Y ear P hy sics  E xam ination. Since- th e  l a t t e r  was 
done under f u l l  Rib l i e  Exam ination c o n d itio n s , good c o r r e la t io n  betw een 
r e s u l t s  in  th a t  exam ination  and in  the P o s t-T e s ts  would be a  good 
in d ic a t io n  o f  su cc e ss  o f  th e  system  as a p re p a ra t io n  f o r  th e  a c tu a l  
Advanced le v e l  exam ination  a  y e a r l a t e r ;  th u s , f o r  exam ple, the  a b i l i t y  • 
o f  th e  system to h e lp  s tu d e n ts  a c tu a l ly  to  memorise the work would be 
a s se s se d . However, i t  should  be remembered th a t  th e  system  on ly  covered  
p a r t  o f  the s y lla b u s  te s te d  by th e  E nd-of-Y ear exam ination ; th u s  th e re  
was l i t t l e  p o in t  in  de term in ing  the c o r r e la t io n  f o r  the  F i r s t  T r ia l ,  
du ring  which o n ly  one e ig h th  o f th e  E nd-of-Y ear exam ination  s y lla b u s  was 
covered . For the Second T r ia l  however i t  was w orth  d e term in ing  and, as
shown in  S ec tio n  7«32 ( a ) ,  was s ig n i f i c a n t  on average a t  the  5 /  l e v e l .
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Thus the system was shown to  c o r r e la te  w e ll w ith  t r a d i t i o n a l  teach ing  
and le a rn in g  f o r  exam ination  pu rp o ses.
N ote: the  c o r r e la t io n  between the  Pre - /P o s t-T e s t  r e s u l t s  and
the a c tu a l  A -le v e l g rades e v e n tu a lly  o b ta in e d  would be o f i n t e r e s t  b u t 
o f l i t t l e  s ig n if ic a n c e  because the independent le a rn in g  system  only  
covered abou t a f i f t h  o f  the  A -le v e l s y l la b u s . (The F i r s t  T r ia l  s tu d e n ts  
covered  o n ly  abou t one f i f t e e n th  w ith  th e  system ). However, the E n d -o f- 
Year exam ination  7/as q u ite  a  good p r e d ic to r  o f  e v en tu a l A -le v e l p e r fo r ­
mance, a s  shown in  Section. 7*1 ( c o r r e la t io n  + 0 .73  f o r  the  Second T r ia l  
s tu d e n ts ,  s ig n if ic a n c e  O . l / ) .
8 .34  F e a tu re s  o f  th e  Learning System 7/hich a f f e c te d  Learning E f f ic ie n c y
In  S ec tion  2 .11  a re  o u tlin e d  the f a c to r s  which determ ine  the  
le a rn in g  which i s  ach ieved  in  any s i tu a t io n .  However, i n  th e  same 
S e c tio n , th e  p o in t  i s  made th a t  le a rn in g  i s  an in d iv id u a l  m a tte r , 
determ ined  by what the  in d iv id u a l  does and n o t by what the  m a te r ia l  
does o r  what the te a c h e r  does, (Gagne 1971)* Hence the  s im p l i f ic a t io n  
used  by schoo l te a c h e rs ,  when 'w ritin g  schoo l r e p o r t s ,  o f  re d u c in g  the  
f a c to r s  to two, v i z . ' a b i l i t y *  and ' e f f o r t ' ,  and the nev er-en d in g  
a ttem p ts  by te a c h e rs  to persuade t h e i r  p u p i ls  to  c a p i t a l i z e  on t h e i r  
a b i l i t i e s  by making th e  maximum e f f o r t .  S im ila r ly  the  d e sig n  o f  th e  
le a rn in g  system under in v e s t ig a t io n  r e f l e c te d  t h i s  concern  f o r  m oti­
v a tio n  o f  the T r ia l  s tu d en ts  so t h a t  maximum use cou ld  be made o f  
a b i l i t y  and p re v io u s  knowledge and h ig h e s t p o s s ib le  le a rn in g  e f f ic ie n c y  
ach ieved .
The key m o tiv a tin g  fe a tu re s  of the  le a rn in g  system  a re  l i s t e d  
below , to g e th e r  w ith  an in d ic a t io n  of the  amount o f  m o tiv a tio n  ach iev ed  
and hence the c o n tr ib u tio n  th ey  make to  le a rn in g  e f f ic ie n c y :
(a )  Q uestion S h e e ts : the m o tiv a tio n a l e f f e c t  o f  th e se  has a lr e a d y
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been m entioned in  S ec tio n  8 .32  (b ) above.
(b ) D iscu ssio n  P e r io d s : the m o tiv a tio n a l e f f e c t  o f  th e se  has a ls o  
been m entioned above in  S ec tio n  8 .32 .
(c )  P r a c t i c a l  S e ss io n s : a p a r t  from th e  e s s e n t i a l  p r a c t i c a l  
experience  which th e se  se s s io n s  a ffo rd e d , th e y  were m o tiv a tio n a l in  a 
s im i la r  way to  th e  D iscu ssio n  fb r io d s  in  t h a t  th e y  p rov ided  v a r ie ty ,  a  
b reak  from tex tb o o k  read in g  when one cou ld  r e la x  a  l i t t l e  and ch a t w ith  
o th e r  s tu d e n ts .
(a). O pp o rtu n ity  f o r  In d iv id u a l A s s is ta n c e : whenever th e  s tu d e n ts
were working on t h e i r  t e x t s ,  the  in te n t io n  was t h a t  I  should be f re e  
f o r  c o n s u lta t io n  b y 'an y  o f  them, e i t h e r  in d iv id u a l ly  o r  in  p a i r s  i f  th e y  
were working to g e th e r ,  as s e v e ra l  tended to  do. When th e i r  d i f f i c u l t i e s  
had been (h o p e fu lly )  so lv ed , i t  would be expec ted  th a t  th ey  would resume 
work w ith  g r e a te r  confidence and th e re fo re  m o tiv a tio n . T his happened 
q u ite  o f te n  in  the l a t t e r  p a r t  o f  the Second T r ia l  and q u ite  o f te n  th e  
d i f f i c u l t i e s  then  became a p p a ren t which I  cou ld  e n la rg e  on to  the whole 
group (7*35 ( c ) ) .  However, th e  o p p o rtu n ity  was n o t taken  up v e ry  o f te n  
during  the  F i r s t  T r i a l  o r e a r ly  on during  the Second; shyness was 
ad m itted  by one s tu d e n t  in  the  answer to  Q uestion 4  (d) o f  th e  Q uestion­
n a i r e .  O thers may have been too  shy to  adm it t h e i r  shyness, o r r e lu c ta n t  
to  adm it t h a t  th ey  had d i f f i c u l t i e s .  As m entioned in  S ec tio n  6 .3 5  ( e )> 
i t  was c e r t a in l y  v e ry  d i f f i c u l t  f o r  me to  keep m yself o b v io u s ly  a v a i la b le ;  
time v/as too p re c io u s  fo r  my doing no th ing  w hile w a itin g  f o r  s tu d e n ts  to  
approach  me to  be j u s t i f i e d  fo r  lo n g . However, th a t  would be the  id e a l  
th in g  i f  p o s s ib le .  The p a r t i c u l a r  d i f f i c u l t i e s  I  ex p ec ted  to  be 
m athem atica l ones f o r  the non-m athem aticians b u t th e y  d id n 't  m a te r ia l is e  
to  any e x te n t  and th e  r e s u l t s  f o r  the F i r s t  T r ia l  showed th a t  th e re  
w a sn 't  in  f a c t  any r e a l  need fo r  a s s is ta n c e  (S e c tio n  6.32 (c ) ) .  There
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were more m athem atical d i f f i c u l t i e s  encoun tered  by the Second T r ia l  
group however and I  was aslced about th ese  a t  in te r v a ls .
The above m easures seemed to  ensure a f a i r l y  h ig h  le v e l  o f 
m o tiv a tio n  f o r  most o f  the  s tu d e n ts  most of the tim e. N e v e rth e le ss , 
th e  answ ers to  Q uestion 5 (d ) o f  th e  Q u estio n n a ire  in d ic a te d  t h a t  the 
system  d id  n o t p rov ide  m o tiv a tio n  f o r  a l l  o f  them a l l  o f  th e  tim e , b u t 
t h i s  co u ld  s u re ly  n o t be expected . The answer seems to  l i e  in  v a r ie ty ;  
i f . f r e q u e n t  changes o f  re so u rce s  a re  n o t p o s s ib le ,  then  v a r ie ty  o f  
a c t i v i t y  ought to  be . The F i r s t  T r ia l  exposed th e  la c k  o f  f l e x i b i l i t y  
o f  t h i s  le a rn in g  system in  a p e r io d  o f  hot w eather (S ec tio n  6 .3 1 ) b u t 
th e  d i f f e r e n t  tim e - ta b lin g  o f the Second T r ia l  seemed to  overcome th i s  
d i f f i c u l t y ,  w ith  the  d iscu ss io n  p e r io d s  and p r a c t i c a l  s e s s io n s  p ro v id in g  
enough v a r ie ty .
One o f  th e  hypotheses suggested  befo re  th e  F i r s t  T r i a l  (S ec tio n  5*10), 
was th a t  th e  'team  s p i r i t 1 r e s u l t in g  from a group working to g e th e r  and 
by  which members o f  a group le a rn  from each o th e r  would p ro b ab ly  be l o s t  
i f  s tu d e n ts  worked f o r  long p e rio d s  on th e i r  own. A f te r  e a r ly  s ig n s  o f  
t h i s  danger (S ec tio n  6 .3 5  (&) ) the  s tu d e n ts  were encouraged to  conve’rs e  
f r e e ly  and c o n su lt each o th e r 's  n o te s  during  'r e a d in g ' tim e as  w e ll a s  
the  p r a c t i c a l  s e s s io n s ; the  d is c u s s io n  p e rio d s  a lso  helped  c o n s id e ra b ly  
o f co u rse , and th ese  were d e l ib e r a te ly  made as in fo rm a l as p o s s ib le  to  
encourage c r o s s - f e r t i l i z a t i o n  o f  id e a s .
Two o th e r  f e a tu re s  o f the  system which a f f e c t  le a rn in g  e f f ic ie n c y  
a re  w orth m entioning . F i r s t  the  c o n s id e ra b le  advantage, d isc u sse d  in
6 .3 5  (d ) and 7*35 (b ) , t h a t  i f  teach in g  s t a f f  o r s tu d e n ts  a re  a b se n t, the  
system sim ply c a r r ie s  on as i f  th ey  are  p re s e n t;  thus s t a f f  d o n 't  have 
to  s e t  ’f i l l  i n '  m a te r ia l  and s tu d e n ts  can c a tc h  up by sim ply doing 
e x tr a  work. Of course  th i s  advantage i s  the o th e r  s id e  o f  the  co in  o f
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i n f l e x i b i l i t y  o f  having the read in g s  e t c . ,  p re - s e le c te d .
Secondly, th e re  i s  th e  q u e s tio n  o f  th e  q u a l i ty  o f  the  re so u rce s  
a v a i la b le ,  i . e .  tex tb o o k s , w o rk sh ee ts 'an d  in fo rm a tio n  s h e e ts ,  v i s - a - v i s  
what the te a c h e r  cou ld  p rov ide  in  the  t r a d i t i o n a l  s i tu a t io n .  The p o in t 
i s  made in  -Section 2 .21  (c ) th a t  the q u a l i ty  o f  te ach in g  prov ided  
f r e q u e n t ly  improved when th e  te a c h e r  s ta n d s  back and sim ply  ’m anages' 
re s o u rc e s . In  t h i s  in v e s t ig a t io n  i t  i s  v e ry  d i f f i c u l t  to  o b ta in  an 
o b je c t iv e  com parison since  the  type o f  re so u rce  be in g  used  may n o t be 
one from which a p a r t i c u l a r  s tu d e n t le a r n s  w e ll. However, an a ttem p t 
was made to  compare the q u a l i ty  of. th e .te a c h in g  from the  s tu d e n t’s p o in t  
o f  view; the  r e le v a n t  q u es tio n s  in  th e  Q u estio n n a ire  were nos. 4  ( a ) ,
4  (b ) ,  6 ( a ) ,  6 ( b ) ,  6 (c )  and 6 (d ) . Frankness was p a r t i c u l a r ly  
re q u e s te d  here and seemed to  be fo rthcom ing ; however, th e  answ ers were 
ro u g h ly  e q u a lly  d iv id e d  as to  the r e l a t iv e  q u a l i t i e s  o f  th e  system 
re so u rc e s  and my own te a c h in g . Of th e  two te x tb o o k s , the  l e s s  d e ta i le d  
one was p r e fe r r e d ,  p ro b ab ly  because i t  was much the  e a s i e r  one from which 
to  tak e  n o te s ; the o th e r  re so u rce s  were g e n e ra l ly  found to  be v a lu a b le .
8c4 I n d ir e c t  A dvantages o f  the  L earn ing  System
The l i t e r a t u r e  concern ing  th e  's p in -o f f*  advantages o f  an 
independen t le a rn in g  system i s  surveyed in  S ec tio n  2 .2 1 . Some p a r t s  
o f  t h a t  d isc u ss io n  were more re le v a n t to  my le a rn in g  system th an  o th e rs ;  
thus ' l e s s  d is c ip l in e  and drop o u t problems* (S ec tio n  2 .2 1  (b ) ) i s  more 
r e le v a n t  to  low er Secondary School form teach in g  than  to  th e  S ix th  Form 
where, a t  l e a s t ,  the s tu d e n ts  are  study ing  su b je c ts  th e y  have chosen 
and in  which th ey  a re  th e re fo re  q u ite  in t e r e s t e d .  However, I  c e r t a in ly  
f e l t  t h a t  my p e rso n a l r e la t io n s h ip s  w ith  th e  s tu d e n ts , e s p e c ia l ly  in  the  
Second T r ia l ,  had deepened as a r e s u l t  o f  the ’t u t o r i a l 1 te ach in g  (o n e- 
to -o n e , o r sm all sub-group) f r e q u e n tly  o c cu rrin g ; t h i s  may be a 'Hawthorne 1 
e f f e c t  f o r  me^  bu t i t  was n o n e - th e - le s s  tru e  fo r  t h i s  in v e s t ig a t io n .
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The q u e s tio n  as to  w hether a  h igher q u a l i ty  o f  teach in g  was 
p ro v id ed  by the  system than  by m yself was b e s t  answered by the  s tu d e n ts  
(Q u estio n n a ire  q u e s tio n  4 (b) ); w ith  r e f re s h in g  fran k n ess  th ey  were 
rough ly  even ly  d iv id e d  on t h i s  (S ec tio n  7*41)* W hether o r  n o t the ' s t a t u s 1 
o f  my teach in g  was r a is e d  is .m ore  d i f f i c u l t  to answer; th e  o th e r  sc ien ce  
s t a f f  c e r ta in ly  reg a rd ed  th e  system  w ith  co n sid e ra b le  r e s p e c t .
One o f  the  most convincing  reaso n s f o r  u s in g  an independen t 
le a rn in g  system as  f a r  as  th e  s tu d en ts  a re  concerned i s  t h a t  th ey  th e re b y  
exp erien ce  p r a c t ic e  in  becoming l e s s  dependent on t h e i r  te a c h e rs ; the 
l i t e r a t u r e  i s  d iscu ssed  in  S ec tion  2.21 ( e ) .  S e v e ra l-q u e s tio n s  in  the  
Q u estio n n a ire  in v e s t ig a te d  th e  s tu d e n ts ' assessm ent o f  th e  e x te n t  to  
which th e y  had a cq u ired  th e  s k i l l s  o f independen t le a rn in g . Thus the 
answers to  Q uestions 2 (b) and 2 (d) r e f e r r e d  to  the e s s e n t i a l  a b i l i t y  
to  ta k e  n o te s ; s e v e r a l . s tu d e n ts  had found c o n sid e rab le  d i f f i c u l t i e s  in  
t h i s  b u t f e l t  th e y  had acq u ired  some a b i l i t y  from having to  do so . Indeed  
those who found i t  most d i f f i c u l t  were i n d i r e c t l y  confirm ing the need, to  
p ra c t ic e  th e se  s k i l l s  in  a l im ite d  way a t  s ix th -fo rm  le v e l ,  b e fo re  having 
to  use them co n tin u o u s ly  in  H igher E ducation . Q uestions 3 (a)> 3 (b )- and 
3 (c )  r e f e r r e d  to  read in g  s k i l l s  and n e a r ly  a l l  o f  the s tu d e n ts  f e l t  t h a t  
the  system had he lped  them in  th e se . F in a l ly ,  Q uestion 3 (d) r e f e r r e d  to  
s e l f - o r g a n is a t io n  o f  work; ag a in , n e a r ly  a l l  o f  the s tu d e n ts  f e l t  t h a t  
th ey  had le a r n e d 'a  g re a t  deal* about the e f f i c i e n t  o rg a n is a t io n  o f  o n e 's  
work from the  use o f  th e  system .
8 .3  The P a r t i c u la r  Problems of Independent Learning
The l i t e r a t u r e  o f th ese  i s  d iscu ssed  f u l l y  in  S ec tio n  2 .22 .
8.5-1 Change o f ro le  f o r  the  te a c h e r
B a s ic a l ly  the  te a c h e r  s to p s  being th e  c e n t r a l  re so u rce  f o r  le a rn in g  
and moves to  the  s id e l in e s  where he 'manages* a l l  the re so u rc e s  a v a i la b le .
As ex p la in ed  in  S ec tio n  6 .3 5  (d ) ,  i t  was u n l ik e ly  th a t  I  m yself would 
r e s e n t  t h i s  change s in c e  the  re so u rce s  being  used  were my own system o f  
le a rn in g ;  however, I  was ab le  to  sense v ic a r io u s ly  what an o th er te a c h e r  
m ight f e e l  i f  he were u s in g  my system e lsew here .
I  c e r t a in ly  f e l t  t h a t  any te a c h e r  who en jo y s  'c h a lk - a n d - ta lk 1 c la s s  
teach in g  most o f  a l l  would f e e l  somewhat dep rived ; however, the 
d isc u ss io n  p e r io d s  p ro v id ed  r e g u la r  o p p o r tu n i t ie s  to  'in d u lg e ' in  i t .
There were a ls o  com pensations in  the g r e a te r  o p p o r tu n i t ie s  f o r  te ach in g  
' t u t o r i a l l y * , i . e .  to  one o r  two s tu d e n ts  o n ly , something co m p ara tiv e ly  
ra re  in  th e se  days o f  la rg e  c la s s e s  (even in  s ix th  form s) as a r e s u l t  
o f  g r e a te r  s t a f f i n g - r a t i o s .  However, the 'management' o f  such t u t o r i a l  
te ach in g  re q u ire s  some th o u g h t; as  m entioned in  S ec tio n  8 .3 4  (d) above, 
th e re  i s - a  s k i l l  in  p o r tr a y in g  the r i g h t  amount o f  a v a i l a b i l i t y  so t h a t  
s tu d e n ts  d o n 't  o v e r-in d u lg e  in  i t ,  y e t  take  advantage o f  th e  te a c h e r 's  
p resen ce  when th e y  have genuine problem s.
8 .52  The Tendency tow ards D e u e rso n a lisa tio n
< While the  s tu d e n ts  a re  read in g  t h e i r  tex tb o o k s and making n o te s , 
bo th  te a c h e r  and s tu d e n ts  may f e e l  th a t  the  ed u ca tio n  p ro c e ss  has become 
im personal; the  non-human m a te r ia l  re so u rc e s  have come between the  
human p e r s o n a l i t i e s  in v o lv ed  (S ec tio n  2 .22  (b ) ) .  However, w ith  t h i s  
p a r t i c u l a r  system , th e re  a re  s u f f i c i e n t  b reak s  in  th a t  p a r t  o f  th e  
p ro c e ss  f o r  th ese  f e e l in g s  to  be q u ic k ly  overcome by the  p e rso n a l c o n ta c ts  
which th en  take  o v er. From the s tu d e n ts ' p o in t o f  view, th e re  i s  the 
a d d i t io n a l  danger th a t  th e y  f e e l  th e y  are  'f o d d e r ' f o r  a m anageria l 
machine; such f e e l in g s  a re  b e s t  a lla y e d  by an in tro d u c to ry  t a lk .
8.53 Some P r a c t ic a l  Problems
The l i k e ly  p r a c t i c a l  problem s are  review ed in  S ec tion  2 .22  ( c ) .  
'C o n f l ic ts  w ith  H eadteachers* ( i . e .  my two S ix th  Form C ollege P r in c ip a ls )
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were minim al; th e y  we re  m ild ly  in te r e s t e d  in  the f a c t  th a t  an 
e d u c a tio n a l in n o v a tio n  was be in g  experim ented w ith  b u t took  the  l in e  
th a t  i t  was th e  end -p roduct th a t  m a tte red , i . e .  the exam ination  r e s u l t s  
ach ieved . Since th e se  were re a so n a b le , o f f i c i a l  b le s s in g  was f o r th ­
coming. However, no e x tra  tim e o r  d ep artm en ta l fin an ce  was o ffe re d .
The slow speed o f  sy lla b u s  coverage d id  e l i c i t  some comment, 
e s p e c ia l ly  from the  s tu d en ts*  p a re n ts  on ‘Open Evening*. Since I  had 
been a t  Fam borough f o r  n e a r ly  tw en ty  y e a rs , th e  p a re n ts  knew me and, 
f o r tu n a te ly ,  t r u s te d  my experience  to  ensure th a t  t h e i r  o ff sp r in g  
w ouldn’t  s u f f e r  from t h i s .  However, b e in g  new to  R e ig a te , I  was n o t 
t r u s te d  so im p l ic i t ly  by the  s tu d e n ts  and p a re n ts  1b r e ;  I  th e re fo re  
had to  spend some tim e persuad ing  them th a t  a l l  was w e ll -  our be ing  
‘behind  w ith  the  sy llab u s*  was o n ly  tem porary and th a t  the  b e n e f i ts  
f o r  th e  s tu d en ts  in  l i e u  were cons5.derable. U n fo rtu n a te ly , some were 
n ever e n t i r e ly  convinced.
8 , 5^ The Costs o f  the  System
Even w ith  a system as sim ple as t h i s  one, th e re  a re  o b v io u s ly  
c e r ta in  f in a n c ia l  c o s ts  to be m et, v i z . ,  *
(a )  developm ent c o s ts
(b ) running  c o s ts .
Each o f  these  c o s ts  may be f u r t h e r  subd iv ided  in to  th o se  o f :
( i )  m a te r ia ls  
( i i )  teacher/m anager tim e.
The m a te r ia l  c o s ts  fo r  b o th  development and running  were sim ply  
those  o f d u p lic a t in g , i . e .  s t e n c i l s  and p aper; thus the sc ien ce  d e p a r t­
ments invo lved  (Farnborough C ollege f o r  the developm ent and F i r s t  T r ia l ,  
and R eigate  C ollege fo r  the Second T r ia l )  were able to  absorb  th e se  c o s ts  
as l i t t l e  more th an  those o f  running  ‘t r a d i t io n a l*  c o u rse s .
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S im ila r ly , the c o s t o f  my own teacher/m anager tim e , once the 
system  was ru n n in g , was l i t t l e  more than  th a t  fo r  t r a d i t i o n a l  te ach in g ; 
th e  e x tra  time was t h a t  needed f o r  the marking o f  the  r a t h e r  len g th y  
P o s t-T e s ts  and f o r  ‘ tu to r ia l*  teach in g  o u ts id e  P hysics p e r io d s  when 
o c c a s io n a lly  n e c e s s i ta te d  by the  e x t r a  demand fo r  p e rso n a l a s s is ta n c e .
However th e re  ?/as a co n s id e rab le  amount o f  my te a c h e r- tim e  in vo lved  
in  the i n i t i a l  course  developm ent and th e  l a t e r  re v is io n  o f  the  c o u rse .
The tendency  i s  n o t to count the c o s t  o f  t h i s  since i t  was-, a s  fo r  most 
te a c h e rs  develop ing  co u rses  f o r  t h e i r  own p u p i ls ,  a ‘la b o u r o f  love* 
and one co u ld  argue th a t  th e  tim e in v o lv ed  re p la c e d  the  time norm ally  
sp en t on le sso n  p re p a ra t io n . N e v e rth e le ss , a s  Taylor (1972 (b ) ) p o in ts  
o u t ,  th e  r e a l  c o s t  in  p r a c t ic e  i s  th e  he lp  a  te a c h e r  m ight o therw ise  
g ive  in  e x t r a - c u r r i c u la r  a c t i v i t i e s  o r  p a s to r a l  c a re , o r  the  s t r a in  on 
h is  m arriage o r  h e a lth ;  we may choose to  ig no re  th ese  c o s ts  over a 
sh o r t  p e r io d  b u t we cannot s e n s ib ly  do so i f  the  co m p ila tio n  o f  re so u rc e s  
becomes a h a b i t ;  I  c e r ta in ly  f e l t  th a t  th e  tim e I  gave to  the developm ent 
o f  th e  system  u n der d is c u s s io n  approached t h e . l i m i t  o f  ’ig n o red  c o s t s ’;
I  d id , however, do ev e ry th in g  m yself, in c lu d in g  a l l  d u p lic a t in g , so a s  
n o t to  deceive m yself as  to  what was in v o lv e d . . The p ro d u c tio n  of 
an y th in g  much l e s s  s tra ig h tfo rw a rd  w ould, I  su g g e s t, have been a burden  
on my departm ent, c o lle g e  and fam ily  which i t  would no t have been r i g h t  
to  d is re g a rd .
8 .6  C onclusions
This in v e s t ig a t io n  has ev a lu a te d  the in tro d u c tio n  o f  an independen t 
le a rn in g  system  in to  a S ix th  form Advanced le v e l  F nysics c o u rse . The 
main co n c lu s io n s  w ere :
(a )  I t  was fe a s ib le  to  cover p a r t  o f  th e  Advanced l e v e l  sy lla b u s  
in  t h i s  way, i . e .  the le a rn in g  e f f ic ie n c y  was comparable w ith  t h a t
-  194 -
ach ieved  by t r a d i t i o n a l  te a c h in g , both  in  te rn s  o f  th e  g ro u p ’s 
exam ination  perform ance and the c o r r e la t io n  between in d iv id u a l  p e r f o r ­
mances. I t  d id  te n d  to  take a  l i t t l e  lo n g e r to  c o v e r  the  same sy lla b u s  
a re a  b u t t h i s  was la rg e ly  because weaknesses were exposed in  s tu d e n t s ’ 
u n d ers tan d in g  o f  b a s ic  concepts which would te n d  to  be g lo s se d  over by 
a  t r a d i t i o n a l  c o u rse . -
o o  The system  gave s tu d e n ts  experience  o f Independent le a rn in g  
from the re so u rce  which th ey  would f in d ,  even to d ay , i s  the  commonest 
to  be p rov ided  in  co u rses  in  H igher and F u r th e r  E d u ca tio n , i . e .  the  
tex tb o o k . Thus the  's tu d y  s k i l l s ’ re q u ire d  were developed by th e  
p r a c t ic e  p ro v id ed .
(c )  The system  was in d iv id u a l is e d  in  two im p o rtan t r e s p e c ts :
( i )  by a llow ing  s e lf -p a c in g , even though I  e x e rc is e d  o v e r a l l  c o n tro l  
over the group speed; ( i i )  by allow ing  fo r  a much g r e a te r  degree o f  
’t u t o r i a l ’ in s t r u c t io n  during  which I  cou ld  m otivate  in d iv id u a l  s tu d e n ts  
and probe fo r  w eaknesses in  u n d erstand ing  o f  the  s u b je c t-m a tte r .
(d ) A lthough by no means p e r f e c t ,  the  system was sim ple and cheap 
and i t  showed what can be done w ith  v e ry  l im ite d  re so u rc e s  indeed ; i t  
should  perhaps encourage o th e r  sc ien ce  te a c h e rs  on a  l im i te d  budget n o t 
to  be p u t o f f  by la c k  o f funds. N e ith e r shou ld  th e y  be d e te r re d  from 
going ahead because a le a rn in g  system has obvious d e fe c ts ;  n o th ing  would 
be a ttem p ted  i f  i t  were though t th a t  any in n o v a tio n  had to  be p e r f e c t .  
Indeed , a  com parison might be made w ith  the use o f  tex tb o o k s; te a c h e rs  
would, o f  co u rse , p r e f e r  to  w rite  and use t h e i r  own b u t t h i s  i s  im possib le  
ex cep t fo r  the  few. They th e re fo re  a cc e p t the im p e rfe c tio n s  in  o th e r  
a u th o rs ’ work and make the  b e s t  o f i t ;  a s im i la r  approach to  in n o v a tio n s  
in  e d u c a tio n a l technology  i s  needed.
(e )  The problem s o f the  changes in  the t e a c h e r ’s ro le  were
c o n s id e ra b le  b u t n o t in su p e ra b le . In - s e rv ic e  t r a in in g  fo r  management o f
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independen t le a rn in g  system s would be very  b e n e f ic ia l ;  improvement 
in  such management s k i l l s  as s e t t in g  d ia g n o s tic  t e s t s  and hand ling  
numbers o f  sm all groups v/ould make te a c h e rs  b e t t e r  te a c h e rs  anyway 
(B ausor, 1979)*
<*> The system  was ’c o m p a tib le ’ w ith  the t r a d i t i o n a l  te ac h in g  
re tu rn e d  to  by the s tu d e n ts  and m yself a f te rw a rd s . The t r a n s i t i o n  was 
v e ry  smooth indeed ; i t  co u ld  be s a id  t h a t  we ’s lip p e d  b a ck ' in to  the  
o ld  ro u t in e .  However the  f a c t  th a t  th e  b e n e f i t s  from having taken  
p a r t  in  th e ' in v e s t ig a t io n  were n o t l o s t  was confirm ed by th e  ease  w ith  
which th e  Second T r ia l  group l a t e r  ta c k le d  an independen t le a rn in g  
’p ack ag e ’ on Atomic P h y sic s .
(g ) The Second T r ia l  s tu d e n ts  gave a g e n e ra l stamp o f  ap p rova l 
to  covering  a t  l e a s t  p a r t  o f  the  A -le v e l course  in  t h i s  way. T heir 
answ ers to  Q uestion  1 o f  th e  Q u estio n n a ire  su g gested  t h a t ,  o u t o f a 
5-terra co u rse , an average f ig u re  o f  1 .5  term s should  be sp en t in  
Independent L earn ing .
(h ) H ighly in d iv id u a l  approaches and r e a c t io n s  to  the  system  
shown by d i f f e r e n t  s tu d e n ts  7/ere re v e a le d  by o b se rv a tio n  and th e  
Q u es tio n n a ire ; in d eed  the exposure  o f  such v a r ie ty  in  perform ance 
and a t t i tu d e  can f a i r l y  be s a id  to  be a  v in d ic a t io n  o f  th e  p r in c ip le s  
o f  i l lu m in a tiv e  e v a lu a tio n . ’Averaged o u t ’ , the  le a rn in g  ach iev ed  
by the group cou ld  be sa id  to  be f a i r l y  ’no rm al’ (a s  w itn e sse d  by the  
good c o r r e la t io n  between system perform ance and E nd-of-Y ear ex am in atio n ) 
and would p ro b ab ly  show a ’n u ll*  r e s u l t  i f  ta lc ing  p a r t  in  a  c o n tro l  
group experim ent; b u t a co n s id e ra b le  r ic h n e s s  o f  i n d iv id u a l i ty  would
be concealed  by t h i s  bare  s ta tem e n t.
8 .7  Recommendations
F u r th e r  re s e a rc h  in to  th e  in c lu s io n  o f a  simple independen t
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le a rn in g  system  a s  p a r t  o f a S ix th  Form P hy sics  course could  u s e f u l ly  
in v e s t ig a te :
(a )  the  e f f e c t s  o f  vary ing  the imposed o v e r a l l  pace o f  the group.
For example, the  p ro p o r tio n  o f  t o t a l  course tim e which should he a l l o ­
c a te d  to  any p a r t  o f  th e  sy lla b u s  i s  known to  any ex p erien ced  A -le v e l 
P hysics  te a c h e r ;  it-w o u ld  be in te r e s t in g  to  observe th e  e f f e c t  o f  
imposing the  group speed on th a t  b a s is  r a th e r  th an  choosing the speed 
th e  f a s t e s t  members o f  the  group n a tu r a l ly  adopt.
(b ) th e  b e s t  k in d  o f tex tbook  to p rov ide  fo r  in d ependen t re a d in g .
/
For exam ple, w hether i t  i s  b e t t e r  to  have one which i s  e s s e n t i a l l y  in  
no te-fo rm  o r  one which i s  more d is c u rs iv e  in  s ty le ;  o r  ag a in , w hether 
’programmed1 tex tbooks ( i f  a v a ila b le )  m ight be the most v a lu ab le  fo r  
c e r ta in  s e c tio n s  o f  th e  s y lla b u s .
(c ) the  p ro v is io n  o f  ’rem edial* and ’e n rich m en t’ re so u rc e s  f o r  
th e  l e a s t  and most ab le  s tu d e n ts  r e s p e c t iv e ly ;  how much o f  each type 
would be re q u ire d  would depend, o f  co u rse , on the pace imposed on the  
group, so t h a t  th i s  re sea rc h  would have to be lin k e d  to  t h a t  on p ac in g .
(d) how ’co m p lica ted ’ the le a rn in g  system can be be fo re  the  
teacher/m anager f in d s  th a t  the  ta s k  o f  course  development and su b seq u en t 
management becomes im possib le  to  do e f f i c i e n t l y ,  i . e .  w ith o u t more h e lp  
( a n c i l l a r y  and f in a n c ia l )  than  h i s  departm ent ought to  a llow  him v ia - a - v i s  
the r e s t  o f  the  s t a f f .  In  th i s  co n n ec tio n , developm ents in  com puter- 
a s s i s te d  and computer-managed, le a rn in g  (u sin g  m icro-com puters) a re  l i k e l y  
to  be o f  c o n sid e ra b le  im portance, because th e y  w i l l  p ro b ab ly  make 
ex trem ely  complex branched le a rn in g  system s as  e asy  to  use and a d m in is te r  
a s  the  sim ple l i n e a r  one using  tex tbooks which we have been in v e s t ig a t in g .
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MECHANICS AND PROPERTIES 0? FATTER
SYLLABUS
(17) R e c t i l in e a r  m otion.
F o rce .
Newton’s Laws o f  m otion.
L inear momentum and i t s  
c o n se rv a tio n .
Com position and r e s o lu t io n  
o f c o -p la n a r  v e c to rs .
(18) Moments. C ouples. Torques. 
Work, energy , power. The 
p r in c ip le  o f  co n se rv a tio n  
o f  energy .
(19) Uniform m otion o f  a 
p a r t i c l e  in  a  c i r c l e .
R o ta tio n a l m otion o f  a r ig id  
body about a f ix e d  a x is :  
S ig n if ic an c e  o f  moment o f 
i n t e r t i a .
A ngular momentum and i t s  
co n se rv a tio n .
A ngular k in e t ic  energy .
(20) Simple harmonic m otion.
Free and fo rc e d  v ib ra tio n s . 
Resonance.
( 21) Law o f  g r a v i ta t io n .
G ra v ita t io n a l  f i e l d  and 
p o te n t ia l .
D eterm ination  o f  the  
a c c e le r a t io n  o f  f re e  f a l l .  
Te rm inal spe e d .
NOTES
G raph ical m ethods, E q uations o f  u n ifo rm ly  
a c c e le r a te d  m otion.
Types o f fo rc e :  w eigh t, u p th r u s t ,  f r ic t io n  
te n s io n , norm al c o n ta c t ( r e a c t io n ) ,  l i f t ,  
e tc .  R ep resen ting  f o r c e s ,  v e c to r  diagram s
E xperim en ta l in v e s t ig a t io n  o f  ma = £ F  i s  
ex p ec ted .
E xperim enta l in v e s t ig a t io n  i s  e x p ec ted .
E s p e c ia l ly  v e lo c i ty ,  fo rce  and momentum.
In c lu d in g  (a )  m ass-energy , th e  r e l a t i o n  
2-  c Am; (b ) i n t e r n a l  e n e rg y , th e  
r e l a t io n  A Q  = A U  + AW.
Examples in c lu d e  s a t e l l i t e s  and charged  
n a r t i c l e s .
D e riv a tio n  o f  th e  fo rm ula  fo r  I  i n  s p e c if ic  
c ase s  w i l l  n o t be ex p ec ted  b u t th e  f a c to r s  
de term in ing  I  should  be a p p re c ia te d . I  may 
be in tro d u ce d  from c o n s id e ra t io n s  o f the  
energy , momentum o r  a c c e le r a t io n  o f  a 
ro ta t in g  body.
E xperim en ta l in v e s t ig a t io n  i s  n o t expec ted .
Problems r e s t r i c t e d  to  sim ple exam ples.
The so lu tio n  o f  the  eq u a tio n  o f  m otion may 
be quoted.
G raph ica l id e a s  w i l l  be ad eq u a te .
Amplitude resonance o n ly  i s  r e q u ire d .
The r e la t io n  between G and g i s  re q u ire d  
b u t no t the d e te rm in a tio n  o f  G.
In c lu d in g  the  analogy  w ith  e l e c t r i c  f i e l d  
and p o te n t i a l .
No m athem atical tre a tm e n t o f  v i s c o s i ty  i s  
re q u ire d .
C ontinued .
SYLLABUS 
S u r f a c e  t e n s i o n :
A n g le  o f  c o n t a c t .
P r e s s u r e  d i f f e r e n c e  a c r o s s  
a  s p h e r i c a l  i n t e r f a c e .
S t r e t c h i n g  o f  w i r e s  a n d  
h e l i c a l  s p r i n g s .
S t r e s s  and s t r a i n .
F o r c e  e x t e n s i o n  g r a p h s .  
Work d o n e  i n  s t r e t c h i n g .
NOTES
S im p le  p h en o m en a . M easu rem en t b y  c a p i l  
r i s e  an d  J a e g e r ’ s  m e th o d .
M easu rem en t o f  a n g le  o f  c o n t a c t  i s  n o t  
r e q u ir e d .
H o o k e 's  la w . .
The Young m o d u lu s , i n c l u d i n g  i t s  
e x p e r im e n t a l  d e t e r u i n a t i o n  f o r  a  m e t a l .
G e n e r a l sh a p e  f o r  m e t a l s  and  n o n - m e t a l s  
e . g .  r u b b e r , r e l a t e d  t o  m ic r o s c o p ic  
b e h a v io u r .
R e s t r i c t e d  t o  H o o k e ’ s  la v / r e g i o n .
(You w i l l  p robab ly  need to  r e f e r  to  th e se  in s t r u c t io n s  f a i r l y  f r e q u e n t ly  d u rin g 1 
the n ex t few weeks so th i s  paper should be f irm ly  fa s te n e d  in to  th e  f r o n t  o f 
your f i l e ) .
I t  i s  in ten d ed  th a t  you should  work l a r g e ly  on your own and a t  y o u r own pace 
w hile  s tu d y in g  th e  s e c tio n s  o f th e  sy lla b u s  covered by  t h i s  s e l f - t e a c h in g  
programme ( s e c t io n s  1 7 .-  23 o f th e  A- L evel S y l la b u s ) . To en ab le  you to  do t h i s  • 
the  sy lla b u s  has been d iv ided  in to  s u b -u n i ts ,  each  o f  which h av in g  a g u id e -s h e e t  
e x p la in in g  th e  work to  be done and the  o rd e r  in  w hich i t  shou ld  be  ta c k le d . V 
These g u id e -sh e e ts  should -also be f irm ly  fastened , in  th e  f r o n t  o f  your f i l e  f o r  
easy  re fe re n c e . ' / \ "
In  each g u id e -sh ee ts
Where you see (r ) a g a in s t  a  p iece  o f work, th i s  means th a t  you m ust r e f e r  to  y o u r 
te a c h e r  b e fo re  s t a r t i n g  i t .
Where you see (m) a g a in s t  a p iece  of work th i s  means t h a t  you m ust have th a t  p ie c  
o f work marked. • ’ 3
Where you see ( l1) a g a in s t  a p iece  of work th i s  means t h a t  th e  te a c h e r  w i l l  be 
su p e rv is in g  i t  d i r e c t ly .
Where you a re  to ld  to  read  a s e c tio n  from  a book, e t c . , t h i s  means t h a t  you f i r s t  
o f a l l  re ad  th e  s e c t io n , then  read  i t  a g a in  w hile p re p a r in g  a  w r i t t e n  summary whi 
i s  th en  p laced  in  your f i l e .  I f  the work o f  a  s e c t io n  i s  l a r g e ly  r e v i s io n ,  you  
may be ab le  to  g e t by .with a s h o r t  summary:; however, i f  th e  work i s  n e a r ly  a l l  
new to  you, th a t  s e c tio n  w il l  p robab ly  need  a  f a i r l y  d e ta i l e d  'summary w ith  
im p o rtan t d e f in i t io n s ,  e t c . , boxed round thus?
f i r s t  s e c t i o n  h e a d in g  o n  p a g e  1 1 . A s i n g l e  p a g e  r e f e r e n c e  r e f e r s  t o  a  c o m p le t e  
s e c t i o n  on  t h a t  p a g e .
chariics and’Th’ = T horn ing’ s ’’G eneral P h y sics  and Sound 
P ro p e r t ie s  o f M atte r” .
h e Ik o n ’
Notes The s e c tio n s  o f c h ap te rs  in  T horaing  a re  c o n v e n ie n tly  num bered, b u t 
those  in  Nelkon a re  n o t .  R eferences in  N elkon, th e re fo re .,  have to  be g iv en  by 
page numbers? u n le ss  o therw ise  in d ic a te d  , a re fe re n c e  such as ”pp 8 -  11” means 
s t a r t  a t  th e  l a t e s t  s e c tio n  heading ' to  be found.on  page 8 and f i n i s h  a t  th e
RETOION AI'TD _ CQFSOhI D f ~ I ( P J OR R i S IC  | E 5C FA FIC S-
STAGE. ITER  DATE
STARTED
1. P re -T es t
2. Read Th. Ch. 1 In tro d u c tio n  and
S e c tio n s  1 s- 2.
3. Read Th.Ch. 2 S ec tio n  3 (c ) .
Read N.pp 33 ~ 35 and p . 35. .
4„ . Read Th. Ch. 1 S ec tio n s  3 , - 5 ,
Read P . pp 1 -  2 and 8 -  11
5» Read P . p  1 and pp 2 -  6 (R)
6 .  R ead  P .  PP 6 ~ 8 ;
7 . Q uestion Sheet 1 (m)
8 . D iscu ssio n  (T)
9« Work Sheet 1 (g  d e te rm in a tio n ) (d)-
10. Read Th, Ch. 2 S ec tions 6 s 7 
Read I:T. p 13 and pp 13 ~ 16
11. In fo rm a tio n  Sheet 1. (Types of fo rc e  and eq u ilib riu m )
12. Work Sheet 2. (T ro lle y  E xperim ents) (k)
13. Q uestion Sheet 2 (>3)
14. D iscu ssio n  (t )
15* Read Th. C h .2S ection  9
Read P . p 17 and np 17 -  21
16. Work Sheet 3 (C o llis io n s  and R enton’ s '
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MARES AMD
co^w e n ts .
(r )
As w ith  Pre -  T est I  and I I ,  t h i s  t e s t  co n ta in s  a c tu a l A- le v e l  q u estio n s  
and i s  designed to  determ ine how much o f th e se  se c tio n s  o f th e  sy lla b u s  . 
you a lre ad y  know" and remember from your A- le v e l  work (o r  vour Applied 
M athem atics c o u rs e ) . T his t e s t  w i l l  be re p ea ted  as a  P o st -  T est a t  . 
th e  end o f t h i s  sec tio n ^  a t  in te r v a ls  you w il l  be s e t  s im ila r  q u estio n s  
so th a t  you should be ab le  g ra d u a lly  to  improve your m astery  o f , th e  
su b je c t -  m a tte r .
1. S ta te  ITewton’ s u n iv e rs a l  law o f g r a v i ta t io n .
I f  th e  e a r th  may be considered  to . b e -a  sphere o f uniform , d e n s i ty , ex p la in
how you would expect th e  fo rce  o f  a t t r a c t i o n  due to  g ra v i ty  on a body
(a ) a t  th e  bottom  o f .a  deep m in e - .s h a f tfb .)  a t  a  p o in t w ell abo v e.th e
su rfa ce  o f th e .e a r th ,  to  d i f f e r  f r o m .i ts  va lue  a t  s e a - le v e l .
An a r t i f i c i a l  e a r th  s a t e l l i t e  d e sc r ib e s  a  c i r c u la r  o r b i t  o f ra d iu s  v '
7.11 x 10^ km w ith  a  p e rio d  o f 100 m inu tes. Assuming th e  mass o f  th e
24.e a r th  to  be 6.00 x 10 kg, e s tim a te  th e  value  o f  th e  u n iv e rs a l  g r a v i t a t ­
io n a l co n stan t G.
The e a r th  has a mass 81 tim es th a t  o f th e  moon and a  ra d iu s  3«60 tim es 
th a t  o f th e  moon. Assuming th e  moon to  be a  uniform  shpere f in d  th e  r a t i o  
o f th e  p e rio d s  o f a  sim ple pendulum o f g iven  le n g th  a t  th e  su rfa c e s  o f th e  
moon and o f the  e a r th .  ' ( - J a n . ,1972)
2. Given th a t  th e  ra d iu s  o f th e  E a rth  i s  6400 km and th a t , t h e  value, o f  th e  
a c c e le ra t io n  o f f r e e  f a l l  a t  i t s  su rface  i s  9*80 m s , c a lc u la te  a  v a lu e  
f o r  th e  a c c e le ra t io n  o f  f r e e  f a l l  a t  a  p o in t 400 km above th e  su rfa ce  o f 
th e  E a r th . A lth o u g h .th is  va lue  i s  .not zero why i s  an a s tro n a u t i n - o r b i t  
a t  t h i s  h e ig h t in  a  s ta te ,  o f ’w e ig h tle ssn e ss ’? (Ju n e  1972)
3 . E xp la in  what i s  meant by th e  u n iv e rs a l  g r a v i ta t io n a l  c o n s ta n t G. ,
D erive th e  r e la t io n s h ip  between G and th e  a c c e le r a t io n  o f f r e e  f a l l ,  g ,
a t  th e  su rface  o f th e  e a r th  (n e g le c t in g 'r o ta t io n  o f th e  e a r th  and assum ing 
th a t  i t  i s  s p h e r ic a l)
E xp la in  why th e  r o ta t io n  o f the  e a r th  about i t s  a x is  a f f e c t s  th e  v a lu e  o f 
g a t  the  e q u a to r .; ■:
C a lcu la te  th e  percen tage  change in  g betw een th e  p o les  and th e  eq u a to r (a g a in  
assuming th a t  the  e a r th  i s  sp h e r ic a l)
The o r b i t  o f ' th e  moon i s  approx im ately  a c i r c l e  o f ra d iu s  60' tim es th e  
e q u a to r ia l ra d iu s  o f the  e a r th .  C a lcu la te ' th e  tim e taken  f o r  th e  moon
to  complete one o r b i t ,  n e g le c tin g  th e  r o ta t io n  o f th e  e a r th .
■ - • —2 (A cce le ra tio n  o f f r e e  f a l l  a t  th e  p o le s  o f th e  e a r th  = Q .Pm  s
6E q u a to ria l ra d iu s  o f th e  e a r th  = 6 . 4 x 1 0 m .
1 day = 8 .6  x 104 sec o n d ,) . ( J u n e .  1974)
D efine t e n s i l e  s t r e s s ,  t e n s i l e  s t r a i n .  , . .....
Show in  th e  case  o f a  s tre tc h e d  w ire th a t  the  p roduct o f th e se  q u a n t i t ie s  
g iv es  tw ice th e  energy p er u n i t  volume s to re d  in, th e  w ire . ,r - ;
D escribe an experim ent to  determ ine th e .v a lu e  o f  Young’ s modulus fo r  s te e l  
in  th e  form o f a  lo n g  w ire . . . '
A mass o f  10 kg i s  suspended a t  th e  end o f  a  rubber cord o f d iam eter. , 
2.50 mm and u n s tre tc h e d  le n g th  80 .0  cm. F ind  th e  p e rio d  o f  sm all v e r t i c a l  
o s c i l l a t i o n s  o f th e  mass.
(Young’s modulus f o r  ru b b er = 2.00 x 10 dyn cm * ,(2 .00  x 10■ F.-m )
( J a n . , 1972)
A sp rin g  i s  extended by 30 mm when a  fo rce  o f  1 .5  F i s  ap p lied  to  i t .  
C a lcu la te  th e  energy s to re d  in  th e  sp rin g  when hanging v e r t i c a l l y  su p p o rtin g  
a mass o f  0:20 kg i f  th e  sp rin g  was u n s tre tc h e d  b e fo re  app ly ing  th e  mass. 
C a lcu la te  th e  lo s s  in  p o te n t ia l  energy o f  th e  m ass. E xp la in  why th e se  v a lu es
d i f f e r .   ^ - / -■ V  V ( J a n .  ,1974)
A l iq u id  su rface  behaves in  many ways as though th e re  were a sk in  s tre tc h e d
over i t .  Show th a t  t h i s  e f f e c t  can be exp la ined  in  term s o f the*fo rces^  '
between m olecu les. y ‘ r ■’ Y ■
A .drop o f mercury, i s  p laced  on a c lean  h o rizo n ta l- 'su rfa c e . D iscuss how
th e  shape tak en  up by th e  mercury drop, changes as the: volume is- in c re a se d
and e x p la in  what com bination o f f a c to r s  determ ines t h i s  shape. 1 : '
Two sp h e r ic a l  soap bubbles o f r a d i i  20 rim and 60.mm re s p e c tiv e ly  a re  in .
c o n ta c t e x te r n a l ly .  What is . th e  ra d iu s , o f cu rv a tu re  .of th e  common su rface?
I s  i t  convex o r concave towards, th e  cen tre , o f th e  la r g e r  bubble?
, . . ( J a n .  ,1973). -
D efine su rface  te n s io n  and ang le  o f  c o n ta c t. Give an ex p lan a tio n , in  term s
o f th e  fo rc e s  between m olecu les, o f th e  shape o f th e  meniscus formed when
th e  su rfa ce  of: a  l iq u id  o f angle  o f co n tac t' l e s s  th an  90° m eets' a 'v e r t i b a l
s o l id  s u r fa c e .. ■ '...y
D erive an ex p ress io n  fo r  the. p re ssu re  d if fe re n c e  a c ro ss  a  s p h e r ic a l-s u r fa c e
o f ra d iu s  r  between a  l iq u id  and a  g a s . , ' • ■ Y‘
A s t r a ig h t  c a p i l l a r y ■tube o f . in t e r n a l  r a d iu s .0.50. mm i s  h e ld  in  a  v e r t i c a l
p o s i t io n  p a r t i a l l y  immersed in  soap s o lu tio n , o f su rfa ce  te n s io n
-3 -1 3 -371 x 10 IT. m , d e n s ity  .1 .O x 10 kg m and zero  angle o f c o n ta c t. '
C a lcu la te  th e  p o s i t io n  o f  th e  m eniscus in  th e  tube r e l a t i v e :to  th e  l iq u id  •
o u t s id e :th e  tu b e . A ;so ap .f ilm  is-now  formed a c ro ss  th e  top. end' o f th e  tube
and the . p re ssu re  in  th e  tube  in c re a se d , by pumping a i r  in to  th e  tube through
a  s id e  c o n n e c tio n ,.-u n til th e  p re ssu re  reaches a, maximum..' What w il l  then  be
th e  le v e l  o f  . th e  meniscus in  th e  tube? • ..;r: - . ( J a n . ,  1975)
A uniform  flyw heel o f d iam eter 30 cm and mass 150 kg i s  d riv en  by a  motor w ith  
a  uniform  power o u tp u t o f  1 .2  kW. C a lcu la te  th e  tim e re q u ire d  f o r  th e  flyw heel
The motor i s  now d isconnec ted  from th e  fly w h ee l, and a  brake a p p lie d  which 
e x e rc is e s  a uniform  to rque  o f 14 N m. C a lcu la te  the  tim e re q u ire d  fo r  th e  
flyw heel to  come to  r e s t .  N eglect a l l  f r i c t i o n a l  and o th e r  lo s s e s .
What to rque  i s  e x e r ted  by th e  m otor, when th e  speed o f th e  flyw heel i s  
10 r .p .m . , 100 r .p .m . , and 1000 r .p .m . re sp e c tiv e ly ?
S ix  men, a l l  w ith  th e  same w eigh t, s tan d  a t  r e g u la r  in te r v a ls  around th e  
c ircum ference o f a  tu r n ta b le ,  each b e in g  2 .5 m from th e  a x is .  The tu rn ta b le  
i s  g iven  a speed o f 2 r .p .m . At a  s ig n a l ,  a l l  s ix  men sim u ltan eo u sly  move 
inw ards, to  tak e  up new p o s it io n s  each 0 .5  m from th e  a x is .  C a lc u la te : ( i )  the  
new speed o f  th e  tu rn ta b le ?  ( i i )  th e  r a t i o  o f th e  new to  th e  o ld  energy o f  the  
system  Comment on th e  second r e s u l t .
(N eglect th e  mass o f th e  tu r n ta b le ,  and f r i c t i o n a l  lo s s e s ) .
F ind th e  average an g u lar a c c e le ra t io n  o f th e  b la d es  o f an e l e c t r i c  fan  which
a t t a in s  1200 r .p .m . in  8 . sec from r e s t .  I f  th e  moment o f  i n e r t i a  o f  th e  b lad es
2
and s h a f t  i s  1500 gm cm , c a lc u la te  th e  average power re q u ire d  in  th e  absence 
o f f r i c t i o n .
A b ic y c le  wheel a c te d  upon by a  s tead y  ta n g e n t ia l  fo rc e  o f  500 gram w t., makes 
i t s  f i r s t  re v o lu tio n  from r e s t  in  4 sec . .Find th e  an g u la r a c c e le ra tio n ?  i f  th e  
fo rc e  i s  a p p lie d  a t  20 cm from th e  c e n tr e ,  c a lc u la te  th e  moment o f i n e r t i a  o f 
th e  w heel.
E x p la in  what i s  meant by th e  moment o f  i n e r t i a  o f a  body and d e sc rib e  some 
experim en tal method o f comparing moments o f in e r t ia ^
A flyw heel w ith  a  h o r iz o n ta l  ax le  2 cm in  d iam eter has a  cord  wound round th e  
ax le  to  th e  end o f which i s  a tta c h e d  a 5 -k ilogram  w eigh t. The w eight i s  allow ed 
to  f a l l ,  causing  th e  wheel to  r o t a t e .  The w eight f a l l s  from r e s t  a  d is ta n c e  
o f  40 cm in  th e  f i r s t  10 sec . What i s  th e  moment o f i n e r t i a  o f  th e  flyw heel?  
(Assume b ea rin g s  f r i c t i o n l e s s ) .
2I f  a  c o n stan t couple o f 500 IT m tu rn s  a  wheel o f moment o f i n e r t i a  100 kg m
about an a x is  th rough i t s  c e n tr e , th e  an g u la r v e lo c i ty  gained  in  two seconds
"1 "1 *1 *1 — 1i s  A 5 ra d  s , B 100 m s ~ , C 200 m s  , D 2 m s , E 1 0  ra d  s ?
D efine th e  moment o f i n e r t i a  o f a  body about a  g iven  a x is .  D escribe how th e  mom~k'
o f i n e r t i a  o f a flyw heel can be determ ined ex p e rim en ta lly .
A h o r iz o n ta l  d isc  r o ta t in g  f r e e ly  about a  v e r t i c a l  a x is  makes 100 r .p .m . A smal 
p iece  o f wax o f mass 10 g f a l l s  v e r t i c a l l y  on to  th e  d is c  and adheres to  i t  a t  
a  d is ta n c e  o f  9 cm from th e  a x is .  I f  th e  number o f re v o lu tio n s  p e r m inute i s  
th e reb y  reduced to  9 0 , c a lc u la te  th e  moment o f  i n e r t i a  o f  th e  d is c .
to  reach  a speed o f 1000 r .p .m .
D eterm ination  o f  '^ g 1 by Loaded S pring .
A pparatus. S p ir a l  sp r in g  w ith  p o in te r  a tta ch e d  a t  low er end? r i g i d  s tan d  
and clam p, metre, r u l e ,  w eight h o ld e r and w eig h ts, s to p  w atch,, 
f id u c ia l  p o in te r  ( e .g .  n eed le  in  clamp)
Y z - y / y y / y i  ■ ■ -  ■ -
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Theory i, The graph o f ex ten s io n  a g a in s t  ap p lie d  lo ad  fo r  a  s p i r a l  sp r in g  i s  
u s u a lly  as follow s?
; ~-y
/ \ s  *Graph ( i ) ^
V  
/
Y LocaC^/
* A s
The in te r c e p t  a t  P i s  th e  lo ad  needed i n i t i a l l y  to  se p a ra te  th e  ;tu rns o f th e  
sp rin g  ( f o r  some s p r in g s ) .  For t h i s  g raph , th e  g ra d ie n t i s  th e  ex ten s io n  p e r 
u n i t  load? l e t  th i s  be a ( in  m /kg)........
I f  now a mass M i s  loaded  on th e  sp r in g , and th e  sp rin g  i s  th en  extended a 
f u r th e r  d is ta n c e , x , th e  r e s to r in g  fo rce  i s  (x g /a ) (n ew tons).
Thus th e  a c c e le ra t io n  o f the  mass back to ' its . eq u ilib r iu m  p o s i t io n  i s  (xg)
A th e  motion o f the  mass i s  S . P . M .  -with w? ...= g/aM aM
th e  tim e p e rio d  T = 2 ft [ eiM
'" 2 ” ' v» g :............  •
Thus th e  graph o f T a g a in s t M w i l l  be
T 1
t
Graph ( i i )
L et g ra d ie n t = b
\v\
b = 4 IT a
: g
Turn over.
Thus i f  g ra d ie n ts  a  and b  a re  m easured, g can be found* 
F id u c ia l  P o in te r  fo r  O bta in ing  Graph' ( i i ) .
M
Procedure I
Ac in d ic a te d  b y  th e  th e o ry , th e  experim ent c o n s is ts  o f tw o 'p a r ts :
(1 ) The " s t a t i c ” p a r t  i n  which th e  sp rin g  i s  loaded ,and  the  
ex ten s io n  measured fo r  each  lo a d . Thus g ra d ie n t a can 
be found from a graph.
(2 ) The "dynamic" p a r t  i n  which th e  sp rin g  i s  loaded  and th e  
tim e p e rio d  o f v e r t i c a l  o s c i l l a t i o n s  i s  measured fo r  
each lo a d . Thus g ra d ie n t ,  b i s  found from a graph.
R e s u lts  T ab les 
, (1 )
(2)
Load/kg i 1 . E x ten s io n / j
i
■ .!
| Load/kg
r ~
2Q’.T/s 
l j  2 3 Avge*
I
T /s rZ/m
C onclusion ?
(1 ) From graph ( i ) ,  th e  g ra d ie n t a was found to  be 
. . . . .  m/kg•
(2 ) From graph ( i i ) ,  th e  g ra d ie n t b was found to  be 
  s2/k g .
Thus, th e  a c c e le r a t io n  due to  g ra v ity  was 
found to  be . . . . . . .  m//  2 l s  *
(NJB. I t  i s  n o t too  d i f f i c u l t  to  e s tim a te  th e  accuracy  o f th i s
... r e s u l t  i f  th e  "b es t"  and "w orst" l i n e s  a re  drawn fo r  each
graph and th e  r e s u l t in g  probable  e r r o r  used in  th e  c a lc u la t io n
%
fo r  th e  t o t a l  e r r o r  from th e  eq u a tio n  g = ATT. a  ^
ITOEMTION SHEET 2. GUIDE SHEET, 1 , STAGE 17.
COLLISIONS. .
(a ) E la s t ic  and N o n -E la s tic .
We have seen th a t  in  a  c o l l i s io n  between bod ies  t r a v e l l in g  in  th e  sam e.s t r a ig h t  
l i n e ,  momentum i s  always conserved. However only  in  ohe s o r t  o f  c o l l i s io n  i s  
energy conserved , i . e .  t o t a l  energy o f  th e  c o l l id in g  bo d ies  b e fo re  c o l l i s io n  
equals  th e i r  t o t a l  energy a f te rw a rd s ; such a  c o l l i s io n  as t h i s  i s  c a l le d  
’p e r f e c t ly  e l a s t i c ’ because bo d ies  which conserve energy d u rin g  c o l l i s io n s  
a re  e i th e r  ’e l a s t i c ’ them selves (w ith  an e l a s t i c  su rfa c e  such as  a  g o lf  b a l l )  
o r  have e l a s t i c  sp rin g s  between them which a re  compressed d u rin g  th e  c o l l i s io n .  
Thus, d u ring  a c o l l i s io n  deform ations occur which a re  p e r f e c t ly  ’r e v e r s ib le ’ 
w ith  no conversion  o f energy in to  h e a t;  a f t e r  th e  c o l l i s io n  th e  b o d ies  (o r  
th e  sp rin g s) re g a in  t h e i r  form er shapes and move o f f  w ith  new v e lo c i t i e s .
A sim ple example o f such an e l a s t i c  c o l l i s io n  i s  where a  moving o b je c t s t r ik e s  
a  s ta t io n a r y  o b je c t o f the  same mass?
A fte r
By co n se rv a tio n  o f momentum;
nrv^ j = mv^ + mig ( i )
By co n se rv a tio n  o f energy , i f  th e  c o l l i s io n  i s  e l a s t i c ;
^nv^ = -Jmvg + -Jug 
I t  i s  e a s i ly  shown th a t  th e  s o lu tio n  to  th e se  eq u a tio n s  i s ;
v 2 = 0 , u^ = v
i . e .  th e  moving body s to p s  dead and the  s ta t io n a r y  one moves o f f  w ith  th e  
o r ig in a l  v e lo c i ty  o f the  f i r s t .
(b) Momentum as a  V e c to r.
Since momentum i s  p ro p o r tio n a l to  v e lo c i ty  and v e lo c i ty  i s  a  v e c to r ,  i t  fo llo w s 
th a t  momentum i s  a  v e c to r  and can be re so lv ed  in to  components in  any two 
m utua lly  p e rp en d icu la r d i r e c t io n s .  I t  a lso  fo llow s th a t  s in ce  th e  a c t io n  and 
re a c t io n  fo rc e s  o c cu rrin g  du rin g  a  c o l l i s io n  where th e  bod ies invo lved  do n o t 
move in  the  same s t r a ig h t  l in e  can a lso  be re so lv ed  in to  components, and s in ce  
th e se  fo rc e s  a re  e q u a l, momentum must be conserved in  any p a i r  o f  m u tu a lly  
p e rp en d icu la r d i r e c t io n s .
For an example see Felkon pp 22 -  23 (make n o te s ) 5 th i s  shows th a t  i f  two 
spheres o f  equal mass c o l l id e  o b liq u e ly  w i th 'a  p e r f e c t ly  e l a s t i c  c o l l i s io n ,  
t h e i r  subsequent v e lo c i t i e s  a re  a t  r ig h t  a n g le s . This r e s u l t  has an in te r e s t in g  
a p p lic a t io n  in  atom ic p h y sic s ; c loud chamber p h o to g ra p h s 'o f c o l l i s io n s ^  " 1 
between a lp h  p a r t i c l e s  and helium  n u c le i  a re  found to  show th e se  c h a r a c te r i s t i c s ,  
th u s  v e r ify in g  th e  e q u a li ty  o f  t h e i r  mass.............................................. ........
A tti tu d e  Q uestio n n a ire  . • .wwo : wu..;'..,\. .U-
•These q u e s tio n s  a re  designed  to  f in d  o u t what you a s  an  in d iv id u a l  s tu d e n t  
th in k  about the  ’gu ided  S e lf - te a c h in g ’ method we have .been u s in g , to  co v er 
p a r t  o f th e  A le v e l  s y l la b u s . I t  would be m c h  a p p re c ia te d  i f  you would 
th in k  c a r e fu l ly  ab o u t your a n s w e r s 'b e fo re i 'j r i t in g  them ;i n .  ' ‘ ,
Where a p p ro p r ia te , p le a s e  r in g  th e  answ er you choose, e .g .
 ^ ... . . Are you a b r i l l i a n t  p h y s ic is t?  ! ' ' '  ' /  * ’
I f  yon ,w ish  to  em phasise .such  .a Y es/no . answ er, ..p lease..add "Very much’1f. -
1. How much o f th e  2 y e a rs  o f  the  A 'l e v e l  cou rse  do you th in k  ought 
to  be sp en t i n  t h i s  way? ;
ALL /  5 : TERMS /  .4 TERMS /  3 TERMS a/- 2 -/TERMS 1 TERM. /  NONE v ■ ,1 (a )  -
2 . You may have s e v e ra l  re a so n s  fo r  your ansiver to  q u e s tio n  1 . I n  
p a r t ic u la r s ,  rvow. a o f  ;-.w. ;M'A .Lw:A.cvii;iu nay r f : ;  n i  ExA; v  I - ' , f ; ■
(a )  Do you t h i n k ' th i s  approach lias in c re a se d  yo u r a b i l i t y  to' 
le a r n  by y o u rs e lf? ,
r ' V ; / A J m  /  A LITTLE /  HOT A T ^lL  r . ‘ ! / '  I
(b )  Do you th in k  th a t  yoii le a rn e d  t h i s  p a r t  o f  th e  s y l la b u s ;
MUCH BETTER / ’' BETTER' /  HO BETTER /  WORSE / '  MUCH WORSE ; /
th an  i f  a  ’t r a d i t i o n a l ’ te a c h in g  method ( ’c h a lk  and  t a l k ’ ) 
had been used?
(c )  Bid you en jo y  t h i s  ’guided s e l f - t e a c h in g ’ method o f  w orking
MUCH MORE /  MORE /  HO MORE /  LESS /  MUCH LESS 
th an  b e in g  ta u g h t in  a  t r a d i t i o n a l  manner?
(d ) . llave 'you any, o th e r  reaso n s " fo r/y o u r answ er to  q u e s t io n  1? t ~ ' ,r
P lease  s p e c ify .   ^ v. o>- v i- f f  • w-xx c;x.x-A-
3« How much was each' o f  th e  fo l lo w in g 1 f e a tu re s  o f  yo u r a b i l i t y  to  
l e a r n  by yourself.'.im proved by t h i s  course?
(a )  to. read  a. b o o k 'w ith  c o n c e n tra tio n ; y E  v- •'
A GREAT BEAL /  A LITTLE /  HOT AT ALL " *
(b ) to  read  w ith  d fs c r lm in a tio n  i . e .  to  p ic k  o u t th e  im p o r ta n t p o in t s .
A GREAT BEAL /  A LITTLE: /  HOT AT ALL
(d ) to  o rg an ise  your work more e f f i c i e n t l y  th an  previously,:.;7:..AA7w.7A7A7 
A G W . M l  /  A L IM S . /  NOT AT ALL.. ..... ... .
T his q u e s tio n  l i s t s  some ;of the ' reaso n s  .which cou ld  he g iv e n ' '7'; , . i 77 
f o r  a  S tuden t b e in g  a b le  to 'l e a r n ,  new work b e t t e r  !by  t h i s  method 77 7 *77
th an  by a  t r a d i t i o n a l  te a c h in g  method*   W hich'o f  -them ( i f  any)
ap p ly  to  you? .......... ; . . . .  ..... -.7 .. ■ - ................................
(a )  You have alw ays found le a r n in g  from hooks e a s ie r  th a n  hy l i s t e n i n g  
to  someone ta lk in g ?  v . 7 ” ""  ' "  •
0 1 v-v '7; YES / no
0 0  th e  t e x t  h o cks 'you  have been ' u s in g  p u t th e  id e a s  m ore" c l e a r l y  ' ' ’
7 .. th a n  your p re s e n t te a c h e r  (he fran k  p le a s e  I )?. ...., .. .... .... ....
.............  '■ ” ’ ’ ' : Y3S. /  BOA- s-i oc -A
(c )  You.wereXablepto workAAst y o u r ;own pace :to iso m e 7 e x te n t? 7 \  AAA
: ... ...., ,7,..,:_ y    , . . 7.- ...YES../ :N0_...f ... r 7..,.,. 7 . . . 'A. 7
(d ) I  was a h le  to  g iv e  you in d iv id u a l  h e lp  r a th e r  more e a s i l y  hiu::.n. 
w ith  t h i s  method (and a ls o  when you needed, i t ) ?  ; 7 _ .'7 \
' •' ■ ■" - - YES,/ HO.-. ,. -:,d hrroiA 7.;'
(e )  hav ing  to  th in k  about th e  s u b je c t  m a tte r  and., sum m arise i t  y o u r s e l f  
h e lp ed  you to  u n d e rs tan d  i t  and memorise- i t ?  .
wuvAA.wu XwA' Ac :j-rsc oiA7 dw::>:^ .A -.YES;/.mAX:XA i o A o t  (A) ;
( f )  any other, reaso n ?  . P lea se  s p e c if y  i f  you can . ^.-^A
On th e  o th e r  hand th e  fo llo w in g  a re  reaso n s which m ight be g iv en  
f o r  n o t having  le a rn e d  as w e ll by t h i s  m ethod; as b y ' a  t r a d i t i o n a l  .7-
approach , W hich ,if. any, ap p ly  to  you? vyA oV ;:: . iwrAA
(a )  You have alw ays found le a r n in g  from books more d i f f i c u l t  th a n  
by l i s t e n in g  to  someone ta lk in g ?
YES /  NO
(b ) th e  tex tbooks you have been u s in g  d id  n o t p u t th e  id e a s  o v e r 
a s  c le a r ly  a s  your p re s e n t te a c h e r  (be f r a n k , p l e a s e ! )?
YES /  NO
(e )  You don*t l i k e  b e in g  a b le  to  work a t  y o u r own pace? you p r e f e r
to  go a t  th e  same pace as  th e  r e s t  o f  th e  c l a s s ? ................ . . . ........
' '............................ 'A:;w- A YES /.NO X, v  -- v. .A
(a) You found do ing  so much re a d in g  b o rin g  so t h a t  i t  was o f 'ten  7 ; 
d i f f i c u l t  to  make y o u rs e lf  work?. ..........  •, ;
^  YES /  NO •
(e )  some o th e r  reaso n ?  P le a se  sp e c ify  i f  you can . ' A '
6. I t  would be h e lp fu l  to have your comments on th e  m a te r ia ls  u sed  
in  t h i s  system . P lease  comment on them below, u sin g  words such 
as "could  be (much?) im proved", " s a t i s f a c to r y " , "very  c l e a r " ,  e tc .  
S pecify  p a r t i c u l a r  ones i f  you w ish -  th i s  vri.ll be most u s e f u l .
( a ) Reading re fe re n c e  s
(b) In fo rm atio n  sh e e ts
(c )  W orksheets
(a) Q uestion sheet*
7 . (a )  This le a rn in g  system has a llow ed you to  work a t  your own pace
(a p a r t  from m eeting Q uestion Sheet d e a d lin e s ) .  Do you approv 
o f  such ’s e l f - p a c in g ’?
YES /  NOT SURE /  NO
Please  e x p la in  your answer.
(b) The Q uestion Sheet d ead lin es  d id  impose an o v e r a l l  sp eed  o f  
working on th e  group. Comment on t h i s  speed as f a r  a s-y o u  
were concerned.
2AJCH TOO PAST /  A LITTLE TOO PAST /  JUST RIGHT /  A LITTLE TOO 
MOCK TOO SLOW
6. The d iscu ss io n s  a f t e r  the r e tu r n  o f  your answ ers to the Question. 
Sheets were in te r lu d e s  in  y o u r s e lf - te a c h in g  d u rin g  which you 
le a rn e d  from your fe llo w -s tu d e n ts  and from my comments. How 
u s e f u l  d id  you f in d  these  d iscussions?-
VERY USEFUL /  QUITE USEFUL /  NOT MJCH USE
P lease  ex p la in  Why.
Thank you f o r  com pleting th i s  Q u e s tio n n a ire . C r it ic is m  o r  a p p ro v a l 
w i l l  b o th  be v a luab le  in  improving the  system f o r  fu tu re  use*.
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